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California Native American Tribes

The Mendocino Coast region is the ancestral homand of the Northern Pomo, Central
Pomo, Southern Pomo, Coastal Pomo, Noyo, Coast Yuki, Yuki, Huchnom, Round Valley,
Wailaki, and Cahto People Through Traditional Ecological Knowledge, these communities
have practiced fishing, hunting, foraging, seed propagation, and fire management in ways
that support the enduring health and productivity of the land and adjacent waterways.
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and animal species central to their beingThe brced removal and systemic oppression

inflicted on tribal communities caused profound trauma and loss the effects of whichare

felt by their descendants today(Madley 2016) They continue to faceongoing challenges to

their sovereignty and stewardship of their ancestrahomelands.

Today, tibal communities lead efforts to preserve their languages and cultural traditions,
advocate for their rights, and uphold enduring relationships with their ancestral lands. The
California Department of Fish and Wildlife (CDFW) and National Oceanic and Atrsigheric
Administration National Marine Fisheries Service (NOAA Fisheries) acknowledge the
importance of reconnecting California Native Americanlribes back to these resources
through communication, engagement and collaboration. We encourage users bthis

report to educate themselves about the history of the areas they work in and to actively
engage withtribal communities to ensure meaningful inclusion in watershed restoration
planning and implementation.
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Executive Summary

Setting Habitat Restoration Priorities: The Inception of SHaRP

The Salmonid Habitat Restoration Priorities (SHaRP) planning effort was initiated by the
California Department of Fish and Wildlife (CDFW) and the National Oceanic Atmospheric
Administration National Marine Fisheries ServicdNOAAFisheries) to focus recovery

efforts for listed species of salmon and steelhead in coastal Northern California. While
federal species recovery plans and the Californi€oho SalmonRecovery Strategy provide

a range of management actions to protect and improve populations, the vastale of
watershed restoration needed often outweighs available resources. SHaRRvas developed
as amethod to prioritize habitat restoration and accelerate multispecies population level
recovery.

Given the ongoing threats to native salmonid populations, restoration effortfocused on
salmon and steelheadstrongholds will provide strategic support for recovery. Retaining
and restoring freshwater habitas that provide refuge, spawning, and rearing areas is
essential for improving salmonid survivalHabitat restoration enhances habitat diversity,
enabling salmon and steelhead to express diverse life history strategies, making
populations more resilient to impacts from climate change Implementing restoration
treatments identified through the SHaRP process will help address acute stressors and
restore natural watershed processes.

Led by representatives ofCDFW and NOAA FisheriesSHaRP is a structured collaboration
amongfederal, state, and local governmental agencies; California Native American Tribes;
researchers; consultants; nonprofits; restoration practitioners; private landowners; and
watershed groups. It waspiloted in the South Fork Eel River in 2017 and applied to the
lower Russian River tributaries, Lagunitas Creek, and the Mendocino Coast beginning in
2020. SHaRP has seven foundational principles that emphasizée use d science, afocus
on strongholdsand multiple species, community planning, and agency alignment to guide
restoration efforts. The SHaRP process leverages data and collective knowledge to select
high-priority watersheds, determine factors limiting salmonid survival, and identify site
specific restoration treatments.

SHaRP for the Mendocino Coast

Historic land management practicesthat began over a century ageaused extensive
damage towatersheds throughout the Mendocino Coastregion, contributing to the decline
of salmon and steelhead Although legacy effects of past land use continue topersist and
new threats haveemerged, the sparsely populated region is encompassed by large tracts
of protected and managed lands These areas feature intact watersheds with ongoing
restoration efforts, providing a strong foundation for strengthening salmon and steelhead
populations through additional habitat restoration.
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The Mendocino CoastSHaRPregionincludes the federally and statelisted endangered
Central California Coast(CCC)Coho Salmon(Oncorhynchus kisutch) Evolutionary
Significant Unit (ESUJNMFS 2005; CDFW 2024. It also includesthe California Coastal
Chinook Salmon(O. tshawytscha) ESU andthe Northern Californiasteelhead (O. mykiss)
Distinct Population Segment both of which arefederally listed as threatened. These
species are found in 48 Hydrologic Unit Code 12 (HUC 12) subwatersheds within the
Mendocino Coast region, extending from Usal Creek south to the Gualala River.

The SHaRP steering tearavaluated all 48 HUC 12 subwatershedsusing datasets that
characterized watershed conditiors related to salmonid abundance, distribution, habitat,
restoration potential, and watershed disturbance.TheHUC 12 subwatershed were
ranked, and the top scores were thosewith the greatest potential for recoveryThesixteen
highest rankedHUC 12 subwatershedg(nine from the Lost CoastNavarro Point Diversity
Stratum in Ten Mile River, Noyo River and Big Riwatersheds, and seven from the
Navarro PointGualala Point Diversity Stratum in the NavarrRiver and the Garcia River
watersheds) were selected for further habitat restoration planning.Through a series of
virtual watershed planning meetings, @rticipants used collective knowledge and data to
identify factors limiting salmon and steelhead survival, then applied this information to
develop recommended restoation treatments aimed at improving habitat conditions.

The Mendocino SHaRP process used collaboration and the best available data to identify
the most promising locations for salmon and steelhead habitat restoration to support
species recovery.The resultwas identification of a total of 192 discrete restoration
treatments in the selectedHUC 12subwatersheds. Restoration treatmenttypesincluded
(1) addition of large wood, (2) ofEhannel/floodplain enhancement, (3) fish passage
improvement, (4) riparian enhancement, (5) road assessment/improvement, (6)
streamflow enhancement, (7) beaver dam analogas part of low-tech process-based
restoration, (8) habitat assessment, and(9) conservation easement.

Across all selectedHUC 12subwatersheds, the most common factor identified as limiting
salmonid survival wasthe lack of instream structural complexity and offchannel habitat at
the juvenile life stage.Therefore the top restoration treatment was the addition of large
wood, followed by off-channel/floodplain enhancement. In some instances, the addition of
large wood included supplementing locations that were treated previously to meet large
wood density targets provided irfederal recovery plans. Fish passage improvement as
the third most recommended treatment overall, with the Big Rivewatershed having the
most projects identified. Water quality and quantity were identified as key factors limiting
survival during juvenile summer rearing and across all life stages during spring and
summer migrationsin the Navarro Rivewatershed. As a resultthe highest number of
streamflow enhancementtreatment recommendations occurred in the Navarro River

Through most of theselected HUC 12 subwatersheds habitat assessments were
recommended in locationsthat were eitherknown to have high quality habitat or have had
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restoration efforts previouslycompleted but had not been recently evaluatedThe least
recommended treatment throughout the selected HUC 12subwatersheds was
conservation easement,which was likely a result of theabundance of protected land and
privately owned timberland that is actively managedn the region

How to Use This Plan

This action plan outlines specific restoration treatments in prioritized watersheds within
the Mendocino Coastregion to improve freshwater and estuarine habitatsThe planserves
as a toolfor restoration practitioners for developingprojects and can be used when
applying forfunding. However, using the plan doesiot guarantee funding and
restorationists may need to reevaluate restoration recommendations as more current
information becomes available.

The final chapterprovidesa list of funding opportunitiesand resources fornavigating

permitting processes. The progress c6HaRP restoratiortreatments and implemented

projects will be tracked using an onlinegeol ¢ q¢ H¢t IJWE Y qJT WH! W92 [ 1 kKt W
Salmon Project (NCSP). Thgeodatabase will also help to facilitate ongoing collaboration

and identify where future restoration efforts are needed.

Recommended restoration treatments are detailed in tables and maps at the end of each
watershed chapter (Chapters 59) and summarized in Chapter 10. The action plan is
organized as follows:

1 Chapters 1r4: These chapters provide an overview of the SHaRP process for the
Mendocino Coast, including its timeline, goals, and applicationlt includes an
overview of the region's characteristics, land use history, restoration effortsand
salmon population trends. Methods are describedfor the watershed ranking and
selection process, andthe limiting attribute analysis used to develop restoration
recommendations.

1 Chapters 5r9: Each chapter covers aelected watershed including Ten Mile River,
Big River, Noyo RiveGarcia River, and Navarro RiveChaptersinclude a brief
watershed overview, the selected HUC 12subwatershed ranking summary,and a
watershed meetingsummary with limiting attribute analysisresults, and restoration
treatment recommendations listed in tables andvisualized onmaps.

1 Chapter 10:This chapter govides a brief discussion summarizing the SHaRP
process forthe Mendocino Coast It also outlines the next steps for SHaRP,
including securing funding, navigating permitting processes, and tracking
restoration progress through an online geodatabase.

1 Appendix AThis appendix etails the datasets and metrics used to develop the
watershed rankings.

1 Appendix B:This appendixprovides aglossary ofdata layersavailable on ArcGIS
Online (AGOL) for the Mendocino SHaRP
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1 Appendix C:This appendixsummarizesthe restoration treatments in the
Mendocino SHaRP
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Chapter 1. Introduction
1.1What is SHaRP?

Salmonid Habitat Restoration Priorities (SHaRP) was initiated by the California Department
of Fish and Wildlife (CDFW) and the National Oceanic and Atmospheraministration
National Marine Fisheries ServicNOAA Fisherie¥to guide recovery efforts forsalmon

and steelheadlisted under the Endangered Species Act (ESA) and the California
Endangered Species Act (CES#A) coastal Northern California. SHaRRs a collaborative
process where agencies, scientists, restoration practitioners, and community members
work together to identifyrestoration actions that support salmonid recovery

E c ¢ A dbjettives are hreefold:

(1) Identify salmon and steelhead strongholdsr watersheds with high-quality habitat and
strong extant populations.

(2) Identify attributes limiting salmonid survival.

(3) Recommend restoration treatments aimed at strengthening these strongholdsy
improving freshwater and estuarinehabitat within a 10-year timeframe.

1.2Need for SHaRP

Northern California salmon and steelhead populations have declined due to degraded
habitat, poor water quality, poor ocean conditions, overfishing, reduced water availability,
and lack of habitatconnectivity. These factors and others,have resulted in the listing of
these speciesas endangered or threatenedunder the ESA and CESAn response to these
listings, recovery planshave been developed tmutline strategies for species protection
and habitat restoration, as well asprovide a framework to recoverspecies at the
population level (CDFG 2004; NMFS 2012; NMFS 201®&ith salmonid populations below
recovery targets andimited resources, both NOAA Fisheries and CDFW recognidéhe
importance of prioritizing habitat restoration efforts at the watershed scaleto recover
populations and prevent extirpation.SHaRP builds uporspecies recovery plars by
identifying site-specific restoration actions in areaswith the highestpotential to support
population level recovery. While recovery willalso likely need habitat restoration in other
watersheds within each Evolutionary Significant Unit (ESU), SHaRP targetalmon and
steelhead strongholds to increase recoverypotential.

Given the ongoing threats to native salmonid populationgetaining and restoring
freshwater habitat is essential for improving salmonid survival. Habitat restoration
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enhances habitat diversity, enabling salmon and steelhead to express diverse life history
strategies, making populations more resilient to impacts from climate changé¢Beechie et
al. 2013; Herbold et al. 2018)Implementing restoration treatments identified through the
SHaRP process will help address acute stressors and restore natural watershed
processes.

AU UOqWn T Y1 ¢awe U7 Wt q¢c qlWe DIWUHRRIY kWHEcOG Wn VYl W
help direct salmon and steelhead reovery. NOAAFisherieskSpecies in the Spolight Five-

Year Priority ActiorPlan identified SHaRP as a higipriority effort for recovering @&ntral

California Coast (CCC)Coho Salmonpopulations (NMFS 2021)Similarly, completion of

the Mendocino Coast regionSHaRPAction Plan was highlighted as a priorityaction in the

California Salmon Strategy for a Hotter, Drier Futuresupportingthet aq¢ qlJk + WHY G G Rqd 1J
restoring and expandingsalmon spawning and rearinghabitat amid changing climate

conditions (California Office of the Governor 2024)

1.3 Pillars ofSHaRP

The SHaRReffort was led by a joint steering team from CDFW and NOA#sheries, guided
by principles known as the Pillars of SHaR@Figurel).

Pillars of SHaRP

@ AR

Agency . .
|| Alignment .M""' SP“[EEH Science
A . b, FAN

A

Strength Community Decision

Y

e

Figurel. Pillars of SHaRP.

S

Strength: Many species in decline undergo local extirpation of isolated or dependent
GYGaztic¢cqRYUt aWgsé 3l WA wlel | Ys RUNWa6 JW SHARR It k WI
identifies the most promising areas for establishing source populationsyhich is essential

for widespread species recoverylt also helps prioritize restoration actions that will

continue to bolster these populations.

Community: SHaRP is a community planning efforfrisheriesagenciesguide the process
but do not dictate or determine the outcomes.Tribal Nations, ron-governmental
organizations, landowners, restorationists, as well asfisheries and habitat experts
contribute throughout the process.
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Agency Alignment: SHaRP builds on agency recovery plans and watershed assessments.
CDFW and NOAA Fisheries are heavily involved and aligned in SHaRP efforts. Proponents
seeking to implement projects identified in the plan are assured the agencies agree with
the premise andthe need for those projects.

Multi -Species: All listed salmonid species in a focal area are explicitly considered in the
SHaRP process, although one species may direct the initial focus.

Science: Through the SHaRP process, the steering team seeks out all data and local
expertise that may be relevant and makethese resourcesaccessible to SHaRP
participants. Decisions are based on (1) available regional data, (2) relevant scientific
literature, and (3) expert opinionsThese data are analyzed to identify constraints on
salmonid growth and survival, which then inform recommendations on the type and
location of the most appropriate restoration actions.

Decision: Decisions should be made while acknowledging data gagpand/or uncertainty,
rather than waiting until the optimal data are available. Decisions are baseah transparent
processesthat are thoroughly described, documented, andgrounded indata and science.

Focus and Scale: Salmon populations are restored by identifying and enhancing areas of
relative strength, which will support adjacent watersheds. The SHaRP approach intends to
produce a restoration plan that directs limited restoration resources to the habitat that will
most benefit salmon populations. The resulting SHaRRction plan recommends further
enhancement of subwatersheds and smaller areas with the potential for higlquality

habitat and strong extant populations.

1.4 WatershedsSelectedfor SHaRP

SHaRPwas first developed and completed on the South Fork Eel Rivi8outh Fork Eel
River SHaRP Collaborative 2021Beginning h 2020,it expanded to the Mendocino Coast
region (the focus of this report), lower Russian Rivéributaries, Lagunitasand Olema
Creeks, andthe lower Eel Rive(Figure2). This report summarizes theoutcomes of the
SHaRPprocess for the Mendocino Coast region The general timeline and stepwise
process for the Mendocino Coast SHaRPare shown inTable 1.

Pagel 3



Pacific Ocean

) Mendocino SHaRP planning area

Other SHaRP Focus Areas
@ Lagunitas Creek

[ Lower Eel River

™ Lower Russian River
[ South Fork Eel River

0 10 20 40 60 Kilometers
L I 1 1 1 I |

Date: 12/3/2025 Created by: CDFW
Sources: USGS, Cal OES, CDFW, ESRI

A

Humboldt

Lower Eel River

Trinity —

Tehama

South Fork Eel River

Mendocino

Mendocino

Coast

Solano

Contra Costa

Figure2. Map showing watershed regions selected fothe SHaRPprocess as of 2024.
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Tablel. General timeline anddescription of the phases for the Mendocino CoasSalmonid
Habitat and Restoration Priorities(SHaRB.

Timeline

Phase

Jaruary 2020

March 3, 2020

March T Jure 2020

July T August 2020

September 2020 T Jaruary
2021

February 3, 2021

July 2021 1 November 2022

Jaruary 2023 T August2025

NOAAFisheriesand CDFW Steering Team formed

Introductory in-person meeting with potential
participants

Steering team data analysis and watershed ranking

Ranking review with selected experts

Steering team finalized ranking scores and selected
watersheds

Selected watersheds presented to participants

Watershed meetings to determine life stage limiting
factors and restoration treatments

Final reporting summarizing effort and restoration
treatments
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Chapter 2Mendocino Coast Regi@verview

The Mendocino Coast region wasrideal candidate for SHaRPfor several reasons:

1 Large geographic area with important salmonid populations

1 Rich in salmonid population and habitat data

1 Large tracts ofrelatively intact land with favorableland use practices
1 Active and supportive restoration community

1 Cooperative landowners willing to host habitat restoration projects

2.1 RegionaCharacteristics

Salmonds

The Mendocino Coast SHaRRegion includes the federally and statelisted endangered
CCCCoho Salmon(Oncorhynchus kisutch) Evolutionary Significant Unit (ESUNMFS
2005; CDFW 203b), supporting two diversity strata and eight functionally independent
populations (Bjorkstedt et al. 2005) It also includesthe California Coastal (CC)Chinook
Salmon (O. tshawytscha) ESU andhe Northern California (NC)steelhead (O. mykiss)
Distinct Population Segment both of which are federally listed as threatened (NMFS 2005;
NMFS 2006)

Watersheds

Along the Mendocino Coasf watershedsrange in size fromapproximately 101800 square
kilometers and flow directly into the Pacific Ocean. River flows are not regulated by dams,
and there areonly a few small impoundments that block fish passageThe regiorhas both
riverine and lagoonalestuaries, the latter being bar-built and closed to the ocean during
low flow periods (Heady et al. 2014 Largier et al. 2019. Many of the estuaries along the
Mendocino Coast¢ | IJLWG¢ | q WY Malilge BrétdR tadyAreab R&twotk, With several
containing ecologically important eelgrass beds(Sherman & Debruyckere 2018)

PrincipalCommunities

The Mendocino Coastnd its inland watershedsare the ancestral homeland of the Cahto,
Central Pomo, Coast Yuki,Coastal Pomo,Huchnom, Kashia,Northern Pomo, Noyo,

Round Valley,Southern Pomo,Wailaki, and YukiNations, whose communities continue to
reside in the regiontoday. Coastal city centers include Fort Bragg, Mendocino, Point Arena,
and Gualala, while Philo and Boonvilleare located further inland.
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LandUse

Timber is the main export; however, other land use includgscommercial farming,
cannabis, viticulture, and cattle grazing(Butsic et al. 2018) Rural residential communities
are spread throughout theregion, with higher densitiesaround the coastal population
centers. The Noyo Harbarone offour major port communities north of San Francisco
supports aboth acommercial and recreationalfishing industry. It also serves as the base
of operations for the United States Coast Guard conducting search and rescue operations
along the Northern California Coas{Pomeroy et al. 20D).

WaterUse

Groundwater extraction and surface flow diversionsare usedfor residential, municipal,
and agricultural purposes, while suface water storage is limited NCRWQCB 2018)The
largest city center in the regionFort Bragg extracts surface waterfrom Hare Creek andhe
Noyo Riverusing small reservoirsand tanksfor storage In the absence of a water delivery
system, water isdirectly supplied throughdiversions andprivately-owned wellsin the rural
and small coastal communities of the region Groundwater extraction in alluvial reaches
may reduce streamflow and harm aquatic habitat, with the greatest impacts occurring
during the dry season when natural flows are at their loweg¢Grantham et al. 2012 de
Graaf et al. 2019)

Geology

The kedrock of the Mendocino Coastprimarily consists of marine sedimentary rock with
pockets of volcanic rocks and alluvium/marine deposits(Jennings et al. 2010)These
sedimentary and volcanic deposits are part of a larger accretion called the Franciscan
Complex (Langenheim et al. 2013)Much ofthe Mendocino Coast lies withinthe coastal
belt, which consists primarily of sandstone with laumontite veins along with smaller
amounts of sandstone mélange around conglomerate rockLangenheim et al. 2013)
Localized fractureswithin these strong, lithified rocks have createdsteep, mountainous
ridges that surround the rivers and tributarieghat flow through well-incised, gorgelike
valleys with narrow bottomlands(Mangelsdorf et al. 2000)Alongthe eastern edge and
southern portions of the region, the central belfeatures an older accretion of pervasively
sheared sandstone and shale mélangesurrounding conglomerate rocks (Langenheim et al.
2013). The higher water storage capacity of interior mélange helps sustain summer
baseflow during the dry seasonDralle et al. 2023)

The geology idurther disrupted by seismic activity located between the San Andreas and
Macamba fault lines(Jennings et al. 2010)Near the ocean, he central belt features high
bluffs and marshes, while further inland the landscape shifts totemperate, mountainous,
redwood rainforests (Mangelsdorf 1997).
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Ecoregion

The Mendocino Coastlies within the Coast Range Ecoregion, whereedwood forests
dominate the landscape (Omernik 1987) Coastal forests are a mixture of conifers and
hardwoods including tanoak, madrone, bigleaf maple, California bay, and red alder
Coastal headlandsare characterized byhigh and low marine terraces, sand dunes, and
beaches. The eastern edge and southern portionsf the regionfeature hummaocky rolling
hills of mixed evergreen forests, oak woodlands, grasslands, and chaparréGriffith et al.
2016).

Climatic Conditions

The maritime mediterranean climate consists of cool, foggy summers and mild, wet
winters. Fog densityvariesacross the Mendocino Coast and varies based on topology
(Torregrosa et al. 2020)Nearly all precipitation falls between November and April, with
average annual rainfall totals ranging betweed01.6 centimeters (40 inches) along the
coast andmore than 203.2 centimeters (80 inches) in the mountainous headwaters(Farrar
1986).

Like other California rivers, flow patternan streams on the Mendocino Coastare
characterized by brief but significant rain events in the fall that initiate the wet season.
Elevated winter base flows are punctuated by extreme discharge peaks, followed by a
period of spring recession, with low flows through the dry summer seasafYarnell et al.
2020). In areas where the bedrock has fractured, or the sediment is unstable, intense
rainstorms can cause landslides, flooding, flashy streams, accelerated erosion, and high
sediment deposits. Along the coast, the fog layer calower stream temperatures and act
as a source of precipitation in the rainless summergDawson 1998; Torregrosa et al. 2020)
In watersheds where fog drip is prevalent, certain plants extract water from the air instead
of the ground, thereby slowing the baseflow regression of streams during the summer
(Torregrosa et al. 2020)

2.2 LandUse History

California Native Americatistory

Historically, the Mendocino Coast region was home to tens of thousands of California
Native American people, reflecting the richness and diversity of their distinct cultures
(Madley 2016) Early ethnographers disregarded these cultural distinctiongontributing to
challenges in recognition of tribal sovereignty (Keter 2024).

While many communities shared certain customs, they spoke unique languaggiller
1979). Each tribe practiced its own form of subsistence, shaped by the landscapes they
called home. Tools were made from local stone, while feathers, beads, and shells were
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used in regalia. Additionally, grass was skillfully braided into renowned basketfZalifornia
State Parks n.d.; Keter 2024; Madley 2016; Pinoleville Pomo Nation n.8ome tribes were
semi-nomadic, forging alliances with neighboring villages to access resources that could
only be found in certain parts of the region, whether in the mountains, river valleys, or
along the coast, often far from their home village¢Keter 2024; Madley 2016)For example,
the Northern Pomo and Cahto maintained inland villages yeaound but traveled to the
coast in the spring and summer to harvest coastal resource@inoleville Pomo Nation
n.d.). The coastal Pomo and Yuki, lived yeaound in resourcerich homelands, where fish,
game, berries, tubers, and acorns provided abundant sustenance for their communities
(Keter 2024; Sherwood Valley Band of Pomo Indians n.d.; Skoggard 2003)

California Native American communities wereforcefully displaced by the arrival of
European settlers.Eurocentric settlements were established alongside the first logging
camps and mills, displacing California Native American communities from their ancestral
lands. In 1856, the Mendocino Indian Reservation was established in Fort Bragg, spanning
the coastfrom the Noyo River to the Ten Mile River and overseen by a military p&%tr(n
1986). The reservation was closed in 1865, with Indigenous communities subsequently
forced to march inland to Nom Cult Farm (Round Valley Reservation) in Covelo, GRogers
1948).

European Colonizaticend Logging Era

Although European explorers arrived as early as the 1500the | 1J N Rricklyishoidis

sheltered it from sustained contact. Its ¢ 1 Uk q Weaklyd $00slivahdheé arrival of

Russian fur trappers, that thefirst significant contact with California Native American

communities beganf UWNY P MAWaq6 I Ws | DHEE WY n Wa 6 DrdsrkEdRGGII | W 6
significant turning point for land development on the Mendocino Coast. The salvage crews

sent from San Francisco returned with reports of giant redwood trees, leading to the

creation of the first sawmills in the region.

For over a century, logging companies cleacut stands of trees, burned the remaining
vegetation, and hauled the logs across the barren soil using oxeand later tractors. Large
trees were removed from riparian corridorsvhile stream channels were filled with logging
debris (Figure 3). Thislabor-intensive process necessitated the creation ofroad networks
throughout the region (Carranco & Labbe 1975)in some watersheds, particularly BigRiver,
splash dams and crib dams were built tdemporarily store logsbefore they were flushedto
mills located downstream.

Railroads were constructed along the stream channels to facilitate the transportation of
timber to mills. After World War 1l, timber extraction practicesrapidly expanded coinciding
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with land development driven by societal growthThis fueled the development of an
extensive network of roads many of which were gravel roads thatvere washedout
annually. In the 1950s, gravel mining was unregulated and primarily used to build logging
roads (Maahs 1992) Following this intense period of accelerated logging and mining, the
December 1964 flood brought unprecedented flow magnitudes, delivering catastrophic
sediment levelsfrom bare hillslopes, resulting in dramatic channel changes in many
northern California watersheds While the Mendocino coastal watersheds were impacted
by this flood, they were affectedto a lesser extent than the Eel River angdlamath River
basins (Waananen et al. 1971)

Collectively, these activities and eventded to the loss of riparian trees, erosion,
accumulation of legacy sedimentin channels and on floodplains, channel simplification,
incision, and disrupted floodplain connectivity. While logging marked the first largescale
landscape changes to these watersheds, it is also important to note that some ecological
shifts likely beganas early as the 1700s, following the removal of beavers throughout
California from the fur trade (Lanman et al. 2013; Lundquist et al. 2013By the early
1950s, the Mendocino Coast, like many northern coastal California watersheds, faced a
major fisheries crisis due to poor land use practicespverharvested fisheries and land
development associated with human population growth.
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Figure3. Historical photo of logging activities in the Navarro River watershed (June 21,
1890; photo credit: The Klamath Resource Information System).

2.3 Efforts tdRestoreSalmonidPopulations

Efforts to restore salmon and steelhead populations in northern California’'s coastal
watersheds have been ongoing for many yeartn 1950, The Sport Fish Restoration
Program was enacted to address fishery declines by using sport license fees to suppthe
restoration and management of fish speciesSmall-scale salmon and steelhead
hatcheries were initiatedto revivethe fishery. Despite their operation through the mid
1990s, these hatcherieswere largely unsuccessful at bolstering fish populations
(Bjorkstedt et al. 2005) In the 1970s,several important state and federal environmental
laws were passedthat provided regulatoryprotection that benefited salmon, steelhead,
and their habitat. This included the Forest Practice Act of 1978 U k HNEjédI9 Forest
Practice Act of 1973)which improved forestry practices by requiring timber harvest plans
and regeneration of forested areasn California. During this time, local citizen efforts also
prompted legislative actions to help declining salmonid populations These efforts include
the formation of the Citizen's Advisory Committee on Salmon and Steelhead, the Salmon
Restoration Association in Fort Bragg, and the development of the commercial fisherman
Salmon Stamp Progranm(Lufkin 1990)
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Starting in the 1950s, the first stream habitatestoration efforts were initiated by fisheries
agencies to improve spawning habitat and fish passage by removing excessiegging
waste from stream channels(Stillwater Sciences 1997) This practice was applied
throughout the North Coast and continued through the early 19904Jnder the 1980
legislative act Snate Bill 201, the California Conservation CorpsSalmon Restoration
Project implemented many of these projectqLufkin 1990)and continues to play an
integral role in habitat restoration today.

By the late 1980sBrown and Moyle (1991gstimated that fewer than 5,000 wildCoho
Salmonwere spawning annually in California.Throughout the MendocinoCoast region,
Coho Salmonwere notably absentfrom many of the watersheds within their historical
range (Brown & Moyle 1991Brown et al. 1994) One of the earliest comprehensive
spawning surveys in coastal Mendocino County watersheds found low numbers of
spawning Coho Salmon Chinook Salmon and steelhead,despite hatchery plantings in
many of the streams(Brown & Moyle 1991; Nielsen et al. 1991)

TheESAand CESAlistings of Coho Salmon Chinook Salmon and steelhead provided
important protection for these species and their habitas. Recovery plansdeveloped as
part of the ESAand CESAlisting processes, provided strategies to avoid population
extirpation and track population status (CDFG 2004; NMFS 2012; NMFS 2016)

Total Maximum Daily Loads

Due to the legacy effects from past land practices, mangoastal watersheds were

designated as water quality impaired becauseediment loads exceeded the protective

scaqlll WhecidRa! W q¢ UT ¢ | TlearMatoriAdd 308(@) bsti IR iespongbR ¢ K + LUN &
by the early 2000s, dtal Maximum Daily Load (TMDL) water quality improvement action

plans were implemented in several Mendocino coastal watersheds to restore and maintain

clean surface waters. These plans include instream water quality goals for salmonids and

are implemented by the North Coast Regional Water Quality Control Boar(Regional

Water Board)using existing permitting and enforcement toolsTo reduce chronic sediment

input, many restoration projects have focused on decommissioning and improving roads

HabitatRestoration

Large wood restoration projects are among the key contemporary restoration actions
aimed ataddressing population-specific habitat concerns along the Mendocino Coast
(NMFS 2016)Logging and land development vastly altered riparian forests, reducing
natural recruitment processes, resulting in a deficit of large wood that is crucial to
instream habitat forming processes. Under current conditions, riparian zones consist of
even-aged, forested stands with good structure and canopy cover, but limited variation in
age and size classes.
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Since the adoptionof the ii Kk H-NejeBly Forest Practice Act of 1973nd the designation of

streamside management areagWilliams et al. 2004) as well as watercourse and lake

protection zones (CDF 2003)forest practices have incorporatedriparian protections that

have promoted passive restoration of stream channet over the last few decades Although

legacy logging impacts continue to pose challenges requiring active restoration,

~PUT YHARUYKt WHYGAGWU! HRcOWqRAHWI ¢ 0T+ WYnnJl WIfqld
sustainable forestry supports healthier habitat conditions for salmonids.

While early wood removahabitat restoration efforts likely improved passageby removing
excess logging debristhese efforts also resulted in the removal of too much wood in some
locations. Since the 1990s, large wood has been reintroduced into stream chanrsshs a
restoration technique. This technique builds complex habitats and initiates channel
forming processes important for salmonid migration, spawning, and rearing. More
recently, restorationists have developed new techniques to implement large, phasg
design plans aimed at restoring habitat and improving salmon survivaRecentmethods
include using engineered large, complex wood jams, localized excavationto reconnect
floodplains and estuaries(as shown in Figure 4)and monitoring to evaluate fish and
geomorphic responses to restoration (Stillwater Sciences 2011; Stillwater Sciences 2013a;
Stillwater Sciences 2013b; PCI 2014; PCI 2018)

The Wood for Salmon Working Group was formed in 2011 as a collaborative effort to help
accelerate the pace and scope of instream habitat restoration for salmonid recovernn
Northern California (Wood for Salmon Working Group 2011)he groupgremains active to
this day, with members comprised of county, state, and federal agencies, norrofits,
landowners, and consultants. Their goal is to improve and simplify permittingvhile
providing guidance for restoration practitioners and landowners for large wood
enhancement projects.

Substantial investments have been made in salmonid habitat restoratiothrough federal

and state funding sources including the Fisheries Restoration Grant Program (FRGP) since
1981 and the Pacific Coastal Salmon Recovery Fund since 2000DFW 2023b; NMFS

2023). Using theseresources as well asother grants, funding, and partnerships, botmon-
profits and private landowners have completed stream habitat restoration projects with a
focus on addressing sedimentation, fish barriers, and degraded habitaBetween 2004 and
2018, FRGPawarded over $12 millionto fund 97 projectsin the Noyo River, Garcia River,
Navarro River, Pudding Creek, and Ten Mile Rif@DFW 2021)Nearly 75% of this funding
was allocated to instream and/or upslope habitat improvement, sediment control, and

road improvement, targeting actions identified in both state and federal recovery plans
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(CDFW 2021)Project descriptions and spatial data forFRGP fundechabitat restoration
that has taken place since 1981can be foundon9 ? [ 1 (CDAW) FRGP webpagé

LandProtection andstewardship

Large tracts of land in the Mendocino Coast region are protected and managed as state
parks, state forests, private timbe, and conservation easements. These large parcels
provide landscape level protection and support sustainable forestry management. These
land designations have providedpportunities for large-scale habitat restoration projects
through partnerships withnon-profits such as Trout Unlimited (TU) The Nature
Conservancy(TNC) The Conservation Fundand The Mendocino Land Trust.

Figure4. Photo of large wood jam construction in the Garcia River estuary, June 2022
(photo credit: Sarah Gallagher, California Department of Fish and Wildlife).

Streamflow Restoration

TheMendocino County Resource Conservation Districin collaboration with non-profit
organizationshave developed partnerships with landowners to improve water
management practicesas well asenhance and restore streamflow. The Nature
Conservancyhas worked on updating water policies and helped develop a community

% https://wildlife.ca.gov/Grants/FRGP
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based water management guidebook aimed at building water supply resiliencplford et
al. 2021), while TUK Eonservation Hydrology program* measures and monitors streamflow
to guide streamflow enhancement strategies.

Coho Salmorspecificlnitiatives

Agencieshaveinitiated severalsupplemental efforts to support CCC Coho Salmon
recoveryin the region In 2012, the Priority Action Coho Team was formed to develop
recommendations for habitat restoration, water management, and hatchery
supplementation for each watershed within the CCQCoho SalmonESU(PACT 2019)In
2015,CCC Coho Salmonwere addedas aNOAAFisheriesSpecies in the Spotlight, an
initiative focused on highly atrisk species managed by NOAA Fisheries that are on the
brink of extinction (NMFS 2015)As partof this initiative, a five-year action planwas
created to allocate resources to critical efforts aimed at preventing extirpatiofNMFS
2015). The inclusion of CCQCoho Salmonas aSpecies in the Spotlightvas renewedin
2021, emphasizing the ongoing priority fotheir recovery(NMFS 2021)

In 2018, CDFW formedhe North Coast Salmon Project (NCSP) to promote efforts to
recover Coho Salmon NCSPwas guided by an advisory team consisting of representatives
from conservation groups and resource management agencies. Thgoal of NCSPis to
support Coho Salmonrecovery in focus watersheds by assessing the effectiveness of past
actions and developing a strategic approach to identify and implement high priority
recovery actions. As part of this endeavor, the NCSP adopted SHaRP as an approach to
develop habitat restoration plans. Concurrently with SHaRP, CDFW implemented changes
to its grants program throughthe Cutting the Green Tapénitiative. This initiative
streamlined the permitting process by offering preproposal consultations to assist
applicants and help accelerate the pace and scale of habitat restoratior{California
Landscape Stewardship Network 202Q)

PopulationMonitoring

TheCalifornia Monitoring Plan (CMP)was developed to monitor parameters that assess

the long-term viability of salmon and steelhead populations in coastal Californiaas a
measure of recovery(Adams et al. 2011)Since 2008,CDFWRegion 1, in partnership with
the Pacific States Marine Fisheries Commission (PSMFC), Mendocino Redwood Company
(MRC), and Redwood Timber Companyaveimplemented population monitoring for

salmon and steelhead in coastal Mendocino County watersheds following CMP methods
(McGuire et al. 2021) These methods produce annual estimates of salmonid redds,

adults, smolt abundance, and survival indices and provide information on species
distribution. The Mendocino Coastmonitoring region provides estimates of CCC Coho

4 https://www.tu.org/magazine/science/delivering -the-data-tus-conservation-hydrology-program/
5 https://wildlife.ca.gov/Conservation/Fishes/Salmonid -Monitoring/CMP
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Salmon, CC Chinook Salmon andNC steelhead, coveringtwo diversity strata foreach
species. This workis primarily funded throughNOAAFisheriesPacific Coastal Salmon
Recovery Fund and administered by CDFWthrough FRGP.

Restoration Effectiveness and Validation Monitoring

Most grant-funded habitat restoration projects incorporate implementation monitoring to
ensure the project is completed to designThey may also includeshort-term pre- and post-
project effectiveness and validation monitoring to determine if the desired outcome
related to habitat changesand/or fish use were achieved.

The2022 NOAA Fisherieentral Coast ProgrammaticBiological Opinion requires CDFW
to monitor a portion of funded projects. Within the Mendocino Coast, the CDFW Region 1
Monitoring and Evaluation of Salmonid Habitat Restoration team has been conducting
Before-After, Control-Impact studies on Olds Creek (Noyo River watershed) and Ramon
Creek (Big River watershed). These sites have been monitored for oplD years post
restoration with the most recent surveys completed in 2024Thesemonitoring
assessments support permitting requirementsand are used to evaluate project
performance, habitat changes, and salmon and steelhead use.

Additional studies evaluatingfish response tohabitat restoration treatments have been
implemented on the Ten Mile River (TNC/StillwateSciences) and Pudding Creek
(TU/CDFW).n conjunction with long-term salmonid population and life cycle monitoring,
findings from these studiesbuild evidence onhow management actions that increase
habitat quantity and quality can affect survival, growth, abundance and recovery of
salmonid populations.

Conservation Rearing

Following Priority Action Coho Tearand Species in the Spotlightecommendations, apilot
captive rearing projectwas implemented in theGarcia Riverand Navarro Rivefrom 2018
to 2023 to improve Coho Salmonpopulations in the Navarro-Gualala Point Diversity
Stratum. Three cohorts of wild juvenileCoho Salmonwere captured from theNavarro River
and Garcia River (approximately 200 individuals annually 2018, 2010, and 2020 and
transported to Don Clausen Fish Hatchery in Sonoma Countywhich has a program
specific to CCC Coho Salmorrecovery. Juveniles weraeared in captivityuntil maturity,
genotyped, and then releasednto groupsas adultsto maximize outbreeding when ocean
run fish were also pawning. Spawning survey observationsand parental based genetic
taggingwere completed to assessthe breeding success of project fish.Findings from the
project evaluation will help inform any future supplementation efforts.
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2.4 CurrenPopulationStatus

Coho Salmon

The most recent NOAArisheriesstatus review determined that all populations in the CCC
Coho SalmonESU are below recoveryargets andcontinue to face the threat of extirpation
(Spence 2022) However,in the Mendocino Coast regionthere have been slight
improvements in population abundance inthe Lost CoastNavarro Point and Navarre
Gualala Point DiversityStrata since the 2016 status review(Spence 2022). The average
adult population estimate for the Mendocino Coast region was 4,926 (range 86985,394)
from 2008/09 to 2022/23 (n = 14 The Noyo Rivehas hadadult returns exceedthe NOAA
Fisheriesrecovery target inboth 2015/16 and 2023/24(Figure5). The Ten Mile Rivdras
shown strong returns in recent years and recently exceedets recovery target in 2023/24
(Figureb).

Coho Salmonpersist in many oftheir historical watersheds throughout the Mendocino
Coast region However, they have been extirpated fromthe Gualala Riversince 2004 and
were found to beabsent from Usal Creeksince 2014(McGuire et al. 2021)until fry and
redds were documented in winter 2024/25 during spawning surveys §&h Gallagher
personal communication).
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Figure5. Coho Salmonadult estimates in key populations within the Mendocino Coast
CMP monitoring region. Grey bars represent annual estimates froapawning season
2008/09 through 2023/24(left to right)for each population. Number of survey years (5

16), excluding Big River, Albion River, and Garcia Rivérat were not surveyed in 2017/18 (n
= 15).The NOAAFisheriesrecovery target (diamond symbol) and time series average
(circle symbol and value) are shown for each population.

Steelhead

Steelhead inhabit almost all accessiblewatersheds alongthe Mendocino Coast and
typically have abroader distribution than Coho Salmon Populations monitored in both the
North-Central Coastaland Central CoastalDiversity Strata are at low abundance and
remain below recovery targets(Spence 2022). Theaverageadult population estimate for
the Mendocino Coastregionwas 3,557 (range44219,013) from 2008/09 to 203/24 (n =15)
(Figure®).
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Figure6. Steelhead adult population estimates in key watersheds within the Mendocino
Coast CMP monitoring regionBlue bars represent annual estimates fromspawning
season 2008/09 through 2023/24 for each population. Number of survey yea(s = 16)
except in Big River, Albion RiveNavarro Riverand Garcia Rive that were not surveyed in
2017/18 (n =15). The NOAAFisheriesrecovery target (diamond symbol) and time series
average (circle symbol and value) are shown for each population.

Chinook Salmon

Chinook Salmonare the least abundant salmonidin the Mendocino Coastregion, although
spatial diversity within the California Coast ESU is likely greater than what was determined
in the 2016 status review(NMFS 2016)From 2008/09 to 2023/24, adult abundance
estimates ranged from 0 to 85{n = 15) for the Mendocino Coastregion. In most years, bw
numbers of Chinook Salmonand reddshave beenobserved duringannual spawning

surveys in most independent population watersheds with Ten Mile River and Garcia River
having themost consistent and highest returns(McGuire et al. 2021)Chinook Salmonare
least prevalent in the Navarro Rivewhere theyhave not been observediuring spawning
surveyssince 2008. They werdast detected in small numbers inthe North Fork Navarro
Riverin 2014 (McGuire et al. 2021)
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Summer estuary surveydor marine protected area monitoring documented juvenile
Chinook Salmon in the Ten Mile and Big River watersheds from 2014 to 2Q%6aughnessy
et al. 2017) Smolts have beencaptured in the lower South Fork Ten Mile Rivewutmigrant
trap near the estuaryfrom April through late JulyStillwater Sciences 2023)In the Garcia
River, CDFW and TN@bservedjuvenile Chinook Salmonduring late spring and summer in
the upper mainstem river and the estuary in 2022 and 20234f&h Gallagher, personal
communication). During those same years, juveniles were observed by CDFW during
summer snorkel surveys in Big River and the Noyo Rivea(&h Gallagher, personal
communication).

2.5 CurrentThreats

Although many restoration projects and regulations have been implemented tamprove
freshwater habitat for salmon and steelhead in coastal Mendocino watersheds, ongoing
stressors remain and are important to consider forrecovery planning.All three listed
salmonid species are belowNOAA Fisheriegecovery levelsacross their range,with some
populations extirpated from watersheds where they were historically present. Small
population sizes and limited habitat diversityreduce genetic and phenotypic diversity
while also decreasinga population's capacity to endure and adapt to changes in the
landscape that affect temperature and flow regimes(Herbold et al. 2018)

In most watersheds, geomorphic processes have been disrupted by the enduring impacts
of past land use practices. Riparian and upland habitats have been altered by
deforestation and roadbuilding,resulting inaltered runoff patterns, reduced infiltration,

and increased inputs of sediment High quality, complex instream habitat is limited in
many watersheds, particularly for the juvenilesalmonid life stages.

Streamflow is impacted by both legal and illegalvater diversions, groundwater pumping,
and climate change. Residential properties and cannabis farms in the region pump
groundwater during the late summer when water needs are highest. To support agricultural
industries through the dry season, water is divertefrom already low flowing streams

(Butsic et al. 2018) These impacts are further compounded by landscape alterations that
have greatly reduced precipitation infiltration and groundwater recharg€Zipper et al.

2019).

The effects of climate change on salmonids throughout their entire lifecyclaave been well

documented in the Pacific Northwest(Siegel & Crozier 2020)Climate change has

intensified and shifted the water regime by delaying winterraineax 2 t Y2 Rh WIJq W¢ G W= N
creating rapid shifts betweenextreme drought and flood (Swain et al. 2018)and

decreasing fog frequencyJohnstone & Dawson 2010)The North Coast region of California

is projected to see average annual maximum temperaturesise by 2.8°C15°C (5°Fr9°F) by

the end of the century under moderatdo high CQ emission scenarios(Micheli et al.
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2018). Fishesthat require access to cold water are especially vulnerable tthe increased
water temperatures andthe reduced summer flows associated with climate change
(Moyle et al. 2012)Coho Salmon at the southern edge of their range in California and
Southern Oregon are among the most climate/ulnerable Pacific salmonids, particularly in
regions projected to experience the most severe impactéCrozier et al. 2019)
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Chapter 3. Watershe$election

3.1 Rankinérocess

TheMendocino CoastSHaRP watershed ranking process for restoration prioritizatiowas
adapted from Bradbury et al. (1995)and generally followed themethods used forthe
South Fork Eel River SHaRBouth Fork Eel River SHaRP Collaborative 2021)

The ranking process was donat the Hydrologic Unit Code (HUC) 12 subwatershed scale
using thenational geospatial Watershed Boundary Dataset (WBD). The WBD is a collection
of hydrologic unit data, defined by topographic and hydrologic features at a 1:24,000 scale,
arranged in a nested, hierarchical systenfUSGS 2013)For each hierarchical level,
hydrologic units areassigned toa two-digit numerical code sequence. The Mendocino
Coast SHaRP includedt8 HUC 12 subwatershedgFigure7).

Each HUC 12 subwatershed was scoredusing metrics developed from datasetsrelevant to
salmonids. These datasets werenested underfour categories: (1) Biological Importance,
(2) Habitat Condition, (3)Optimism and Potential, (4) andintegrity and Risk The steering
team selected datasets that were available across most of the 48 HUC 12subwatersheds
to developmetrics.

Thesteering team used an iterative process to assign weights to each metrand added a
gualitative scoring criterion to account for important aspects lacking available data. Each
metric was ranked from Ot 100 relative to the distribution of values for all subwatersheds.
Rankweighted scores were then assigned by quartiledVietrics with a percent rank of 75
100 received the highest score of 4, followed by scores of 3 for ranks of @4, 2 for ranks

of 25149, and 1 for ranks of G 24. If there was lowconfidence in a score due to
guestionable quality or representation of data, rank weighted scores were adjusted using a
confidence multiplier to either increase or decrease the effect of that metric on the overall
ranking process

Scoreswere totaled for each category then summed for each HUC 1Xubwatershed.

Figure 8 shows key metrics and scores by category. Appendix A describes specific metrics,
scoring, and data sources usedFor each categoryhigherscores indicated more favorable
conditions.

TheBiological Importance category carried the most weight. It included metrics of

abundance (adult spawners) and current distribution for each salmonid species. The

F gl RUDWqUe GW W2100YGUT We WhnRt 6 Wal ¢nnRAEK WA Jql
salmonids for migration. Due to their endangered statusCoho Salmonwere given more

weight than Chinook Salmonand steelhead. TheBiological Importance Score was

reflective of the stream length of species distribution, spawning density, fish traffic, and

number of species present.
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Habitat Conditionincluded both measured and modeled habitat metrics that are critical
for salmonids. Habitat metrics were derived from physical stream habitat assessments
conducted by California Department of Fish and Wildlife (CDFW). Habitat Suitability Index
scores werecalculated using the Ecosystem Management Decision Support program
(Reynolds et al. 1996; Walker et al. 2007Anchor habitat @& placethat could support all life
stages of Coho Salmon) was determined through a Geographic Information System (GIS)
based analysis using set criteria for both modeled water temperatures and Intrinsic
Potential (IP. TheHabitat Condition score reflected the amount of stream length with high
guality habitat based on Habitat Suitability Indices, the extent of anchor habitat, and large
wood densities.

Optimism and Potentialused metrics to evaluate a watershed's intrinsic capacity to
support salmonids and its history of restoration efforts. This assessment included
analyzing land ownership types to gauge conservation potential, conducting a qualitative
evaluation of restoraton potential based on community support and past financial
investments, and examining IP to determine the quality of historical salmonid habitaf he
Optimism and Potentialscore reflected the total stream length of high and medium IP for
each species, total percentage of the watershed in timber, average parcel size, and the
level of restoration/community support.

Integrity and Riskused metrics to assess anthropogenic threats and disturbances across
the landscape to summarize watershed integrity and ecological risks. Key factors included
impacts from summer water temperatures, diversion pressure, population density, and
road density. Thelntegrity and Riskscore was reflective of the total stream length of Coho
Salmon IP below the mean August temperature thresholdpad density per square mile
human population density per square mile, and water diversion pressuregu square mile
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Figure7. Map of the 48 HUC 12 subwatersheds evaluated for the Mendocino Coast SHaRP.
The diversity strata boundaryor Coho Salmon and steelheads shown by a red dashed
line.
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Figure8. Metrics and available points used to rank andselect watersheds for the
Mendocino Coast SHaRPn each of four categories: Biological Importance, Habitat
Condition, Optimism and Potential, and Integrity and Risk

3.2 AdvisoReview

After completing the ranking,the steering team reviewedhe results during a series of six
virtual meetings with watershed expertgadvisors)who had local experience in restoration,
land management, and/or fisheries.Meetings were structured to cover several HUC 12
subwatersheds at once grouped by land ownership andexpertknowledge (Table2).
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Table2. Advisor meeting dates andHUC 12 subwatershedgroupings for the Mendocino

Coast SHaRP

Meeting Date

HUC 12Subwatershed s

August 12, 2020

August 19, 2020

August 26, 2020

September 2, 2020

September 9, 2020

September 16, 2020

September 23, 2020

Jackass Creek, Virgin Creek, South Fork Noyo River, Hare
Creek Frontal, Little River, Mallo Pass Creek, Point Arena
Creek

North Fork Gualala River, South Fork Gualala River, Rockpil
Creek, Buckeye Creek, House Creek, Marshall Creek, Lowel
Wheatfield, Upper Wheatfield

Usal Creek, Juan CreeRWages CreekPudding Creek, North
Fork Ten Mile River, Middle Fork Ten Mile River, South Fork
Ten Mile River, Lower Noyo River

Upper Noyo River, North Fork Noyo River, Albion River, Nort
Fork Navarro River, South Branch North Fork Navarro River,
North Branch North Fork Navarro River

Cottaneva Creek, Upper Navarro River, Greenwood Creek,
Brush Creek, Elk Creek, Alder Creek, Middle Garcia River,
Lower Garcia River, Upper Garcia River

Indian Creek, Anderson Creek, Lower Rancheria Creek,
Upper Rancheria Creek

Big Salmon River, Lower Big River, South Fork Big River,
Upper Big River, North Fork Big River
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The steering team presented results and facilitated discussion for each HUC 12
subwatershed, while the group collectively navigated maps and data. Participants were
also asked how they thought impacts from climate change and illegal cannabis cultivation
could affect the Integrity and Riskas well asthe Optimism and Potentialcategory scores.
An additional meeting was held with the CDFW Habitat Conservation Program staff to
review the scoring for water diversion pressure. This meeting was necessary becaubés
dataset likely did not include the most up to date information, including illegatliversions.
Through this review process, participants identified errors and shared additional
information, which was assembled by the steering team and incorporated into the final
scoring. General scoring adjustments post advisor review included:

1 Current distribution : Increases or decreases were made to stream length.
Confidence rating was lowered when populations were thought to be extirpated.

1 Current spawner abundance : If no current spawning survey data was available,
local expertise or adjacent watershed information was used to compensate for the
absence of data.

1 Habitat condition : When watershed assessments were absent, local knowledge or

adjacent watershed data was used to adjust all metrics.

1 Water diversion pressure : Used expert knowledge of illegal diversions to decrease

confidence ratings and adjust the final score.
3.3 Watershedscores

Final HUC 12 subwatershed scores ranged from 57 to 139.5 (median 88tb+48) (Figure
9). Top scores reflected watersheds with the greatest potential for recovery, which were
then selected for further habitat restoration planning. Selections were stratified by the
Coho Salmon diversity strata to (1) focus limited resources on populations of relative
strength, and (2) support salmorand steelheadstrongholds at ecologically relevant
distances. Sixteen HUC 12 subwatersheds were selected, including nine from the Lost
Coast Diversity Stratum in Ten Mile River, Noyo River and Big River, and sevam the
Navarro Point Diversity Stratum in the Navarro River and the Garcia Rigeigure9, Figure
10).
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Figure9. Ranking scoresfor each of the 48HUC 12 subwatershed for the Mendocino
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Salmon and steelheaddiversity strata boundaryis shown byared dashedline.

Pageg 29



Chapter 4. Watershellleetings

Five multi-day meetings were held betweerduly 2021and November 2022(Table 3). Each
meeting was dedicated toa subset of the selectedHydrologic Unit Code (HUC) 12
subwatersheds. Meetings were virtual due to COVIEL9 restrictions. For each meeting, the
objectives were to share knowledgecollectively determine the attributes limiting

salmonid survivalfor each life stage and to develop restoration treatments to address
these attributes.

Table3. Mendocino CoastSHaRPwatershed meeting dates for individual HUC 12
subwatersheds.

Meeting Dates HUC 12Subwatersheds

Ten Mile River Jul 2729, 2021 South Fork, North Fork, Middle Fork
Ten Mile River

Big River Nov 2r3, 2021 South Fork,North Fork LowerBig
River

Noyo River Mar 8r9, 2022 South Fork,Upper, Lower Noyo River

Garcia River May 2324, 2022 Upper, Middle, LowerGarcia River

Navarro River Nov 15r17, 2022 North Fork, North Branch North Fork,

South Branch North Fork, Upper
Navarro River

The invited participants included experts with salmonid habitat restoration experience or
knowledge within the selected watersheds Invitees consisted of members fromfederal,
state, and local governmental agenciesCalifornia Native American Tribesresearchers;
consultants; non-profits; restoration practitioners; private landowners, and watershed
groups.

The steering team developednd distributed an agenda andelevant materials in advance

of each meeting. This included SHaRP methods, HUC 12 subwatershed overviews, the life
stage/attribute table, and access to an ArcGIS Online (AGOL) web m&pThe AGOL project
was developed specifically forthe Mendocino CoastSHaRP, facilitating the distributionof

8 https://arcg.is/14Dr1T1
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web maps to participants and allowing them to examine and review customized datasets
across various spatial scales. Tiese publicly available interactive maps contained data
layers tailored to each watershed Appendix B. Mendocino Coast SHaRP Glossary of
ArcGIS Online Data Layelsts the datasets used.To support remote collaboration, he
steering team usedMural’, a web applicationfor shared map viewing and noteaking.

On the first meeting day, the steering team provided a guided overview of all materials and
data layers. A panel of selected experts gave presentations on topics such as watershed
history, restoration practices, salmonid life history and research, climatechange,

hydrology, and geomorphology. Collectively, these materials served as a foundation for
participants to evaluate the attributes that affect salmonid survival.

4.1 LimitingAttribute Analysis

Pacific salmon and steelhead exhibit complex life histories involving distinct life stages
that use nealy every portion of a watershedThis makes them especially vulnerable to
altered hydrologic regimes, loss of ecologically important flows, and degraded habitatsall
of which can reduce survival at each life stage. Given the wide range of habitats used and
environmental conditions encountered, identifying restoration actions that will most
effectively aid in species recovery presents a challenge.

The next step in each watershed meeting was completing a limiting attribute analysis to
identify the most important factors and threats limiting survival ofCoho Salmon Chinook
Salmon, and steelheadat each life stage. Participants completed the analysis using dife
stage-attribute rating table developed for eachwatershed meeting Results from this
analysiswere then used by the group to helpgevelop restoration treatments.

SalmonidLifeHistory

The steering team developed a tabléhat defined timing, habitat needs, and potential
vulnerabilities for each salmonid life stage (Table4). During each meetingthe life stage

table was presented along withwatershed-specific fish and habitat data. The goal was to
create a generalized conceptual life cycle model describing fish movement and habitat use
for each life stage over time from the headwaters down to the estuary. This information

was used by participants to help organize hypotheses about which life stages were most
susceptible to specific environmental conditions across each watershed.

" https://mural.co/
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Table4. Salmonid life stagetable used for the limiting attribute analysis during the
Mendocino Coast SHaRP

Life Stage  Definition Habitat Needs Vulnerabilities
Egg incubation and Transition zones between
alevin emergence. pools and riffles. Elz:vc\l/gtz(r:i(r)\ur’ redd
Embryos incubate forl¢ Adequately sized substrate excessivegf,ine
Egg/Alevin 2 months. After and water depth to provide )
) : : sediment that
(NowgJune hatching, alevins remain flow and oxygen to
‘ : ) reduces oxygen
nestled in the redd and  incubating embryos. or entombs
feed from their yolk sac  Channel complexity and alevins
before emerging as fry.  connectivity. '
Coho Salmonprefer slow
steelhead youngof-the- '~ " 7. b disconnection,
Summer car and age 1+ riffle habitat. Water habitat drying,
Juvenile y ge 1+ _ temperature is a key driver. pgor water
(JunezOct) Movementis limited; Riparian vegetation o i
% typical period of low pa g . quality, high
rowth provides cover, shading,  \ater
g ' food sources, and instream temperatures.
structure.
Youngof-the-year that Movement is |nflue.nced by
) . hydrology and habitat
emerge in spring. o
Chinook Salmon availability. Alcoves, Limited
Winter typically migrate to the instream habitat, and |m|te_ access [0
. ypically mig floodplains provide high overwinter
Juvenile estuary and ocean by ) : habitat and lack
(OctcMay) late spring. Spring is flow_refugla_and Increase f hiah fl
woically a period of high "€2iNg habitat. Intact of high flow
ypically a peric 9" estuariesand floodplains ~ "efugia.
growth for rearing Coho ) . .
provide high biotic
and steelhead age 1+ .
productivity.
Surface flow
Adequate flow and disconnection,
unobstructed passage. early estuary bar
Seaward migration. Rely Access to floodplains and  closure, lack of
Smolt on endogenous and complex habitat in lower, high flow refugia,
environmental cues. mainstem rivers and inaccessible
(MargJune

Ideal time for ocean
entry is during upwelling.

estuaries provides cover
and access to rich food
sources that facilitate their
transition into the ocean.

floodplains, high
water
temperatures,
and poor water
quality.
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Life Stage  Definition Habitat Needs Vulnerabilities

Peak and base flows that  Physical or flow
provide connectivity and barriers, surface

unobstructed passage flow
Period of migration from through the migration disconnection,
Adult the ocean to spawning corridqr, and access to delayed opening
(OctcMay) grounds, ar)d steelhead spawning habitat. Complex or early closureof
kelts returning after habitat in the form of deep estuary bars,
spawning. pools, instream structure,  delayed or limited
and undercut banks to access to
provide cover and resting  spawning
space. grounds.

California watersheds rely on the natural flow regime to support salmon and steelhead life

stages (Yarnell et al. 2015). Peak river flows occur during the spawning, incubation, and

overwinter rearing life stages. Low base flows occur during the over summegaring period

from late spring through fall. In some watersheds, the estuary bar remains closed through

the summer and reopens in the fall due to river flow and tidal influence#igration timing,

spawning distribution, and rearing may be constrained bflow alterations resulting from

below normal rainfall or shifted hydrologic patterns. Shifts in climate regimes signal the

RGGY!l qeURDWYnWI R2JI + DWIRNIWWSERY qYI ! W ql ¢qUNRIJ

Mature Coho Salmonand Chinook Salmontypically return to the freshwater environment
from November through early Februaryn coastal Mendocinowatersheds, often after
significant rainfall (McGuire et al. 2021) In some locations, salmon returns are delayed
until estuary sand bars break oper{Moyle 2002) In coastal Mendocino watersheds, a
cumulative rainfall of about15T 18 centimeters (6 T 7 inches) is needed to provideinitial,
adequate passage for migration and to spawning ground®1cGuire et al. 2021)Adult
steelhead typically arrive betweenlate Decemberand May. Theymigrate both upstream
and downstream, and often farther upstream than othersalmon (Moyle 2002)

Most coastal Mendocino watersheds lack qualityjuvenile salmonidwinter rearing habitat
due to degraded channel condition(Gallagher et al. 2012; Stillwater Sciences 2013aJhe
absence of available winter habitat can limit the expression of life history strategies and
reduce opportunities for foraging, growth, and survivalSethi et al. 2022) Prior to
anthropogenic modifications to the watersheds, summer rearing habitat was likely more
limiting than winter rearing habitat for juvenileCoho Salmon(Stillwater Sciences 2013a)
Summer rearing habitat can still be a limiting factor, particularly during drought, in
watersheds with warm summer water temperatures and reduced base flowd?eak smolt
outmigration typically occurs in late springfor Coho Salmonaged 1r2 years, and steelhead
aged Ir3 years. Coastal Chinook Salmon typically migrate to the estuary in spring as
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young-of-the-year, where they rear before entering the ocean in summeEstuaries serve
as an importanttransition zone for juvenile salmonids(Hughes et al. 2014) Thelength of
time juvenile salmonids spend in estuariegs variable anddepends on the estuary type and
the species. Figure1ll shows a juvenileChinook Salmonobserved during a snorkel survey
in the Garcia River estuary in late spring.

Figurell. Chinook Salmonand steelheadyoung-of-the-year and steelhead sing newly
restored habitat in the Garcia River estuary, May 202®lfoto credit: Jen Carah,The Nature
Conservancy).

Attributes

The steering team developed a list of attributethat were limiting factors or threats
relevant to salmonids of the Mendocino Coastbased on those identified InNOAA Fisheries
recovery plans(Table5).
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Table5. List of attributes and their associated definitions used in thdimiting attribute
analysis during the Mendocino Coast SHaRB assess the influence of these attributes on
one or more salmonid life stages

Attribute

Definition

Anthropogenic Barriers

Insufficient quantity of habitat due to a humancaused
barrier. Includes partial and ephemeral barriers.

Instream Structural
Complexity

Decline of the instream habitat quality. Based on the
degree ofstream habitat complexity and variety,
including the quantity and variability of stream depth
and pools of varying sizes and depth.

Off-Channel Habitat

Loss and/or degradation of the peripheral habitat of
streams and rivers, including floodplains, connected
channels, and areas that are periodically inundated
during high flows.

Riparian Condition

Degradation of habitat adjacent to the stream.
Impairment of the nearbank environment tosupport
plants, including largetrees, that provide shade cover
and terrestrial inputs to the aquatic ecosystem. This
includes the supply of mature trees available as large
wood to create instream habitat.

Sediment Conditions

Reduction in the quantity or quality of habitat due to
changes in sediment input compared to natural rates.

Water Quality

Degraded chemical, physical, and biological
characteristics of water, including water temperature,
dissolved oxygen, turbidity, toxins, and pathogens.

Water Quantity

Detrimental effects that arise from deviations in the
natural timing and volume ofinstream flow, including
abnormally high or low flows.

Invasive(Non-Native) Species

An organism that causes ecological or economic harm
in an environment where it is not native.

Rating

To complete theanalysis, ablank life stageattribute rating table (Figure12) was created
for each HUC 12 subwatershednd shared with participants in Mural Life stage-attribute
tables were adjusted for each watershed meeting to reflect nuances identified by the
participants during discussions. Participants independently rated the impact of each
attribute on each life stage as either (1) Functioningnot limiting survival; (2) Moderately
Functioning - somewhat limiting survival, or (3) Not Functioning strongly limiting survival.
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Discussions were encouraged during the rating so participantsould share knowledge.
Participants were asked not to provide a rating if they were uncertain of a specific attribute
life stagerelationship. When participants felt that a life stage- attribute rating was variable
across a single HUC 12 subwatershedtheyused the lowest rating to describe the broader
area. Duringthe restoration treatment discussions, participants could then specify
treatments at a finer spatial scale, targeting areas where the less functioning attributes
were identified.

Coho/Steelhead/Chinook

Egg/ S Wint
Attribute g8 ummer 'MET 1 Smolt | Adult
Alevin Juvenile Juvenile

Anthropogenic
. N/A
Barriers

Instream
Structural
Complexity

Off-Channel
Habitats

Riparian
Conditions

Sediment
Conditions

Water
Quality

Water
Quantity

Invasive/

e ([l [l HE HE HE N

Species

Figure12. Example of a blank Mendocino SHaRP life stagatribute rating table.
Participants rated the impact of each attribute on each life stage. Attributes were rated as
Functioning- not limiting survival (green), Moderately Functioningsomewhat limiting
survival (yellow), or Not Functioning strongly limiting survival (red). An additional category,
Not Applicable (blue), was used when the attribute did not apply to a particular life stage.
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Participant ratingswere automatically tallied in Mural and available foviewing. The
steering team summarized the final réings using the mean score for each attribute and life
stage and combined the results into consolidated tables Average scores were categorized
as Functioning QT 3.3), Moderately Functioning 8.4 T 6.6), and Not Functioning 6.7 T 10).
Slight adustments were madeto this scale for eachwatershed meetingbased on
participant discussion. Results were presented by the steering teamthen discussed with
participants. If participants believed that an attribute was incorrectly ated, adjustments
were made based on a group consensuslhegroup moved into the next phase of the
meeting to identify restoration treatmentsbased onlife stage-attribute ratings that were
strongly limiting survival.

4.2 DevelopingrestorationTreatments

The final step for each meeting was to collectively prescribe restoration treatments to
improve habitat processes,habitat diversity, and climate resilience across each HUC 12
subwatershed. Participants leveraged their knowledge of the watershe@long with
ranking results and an understanding olife stage-attribute survival relationships, to
identify opportunities and actions to restore or enhance the most limiting attributes to
salmonid survival. Collaboratively, participants assessedeach HUC 12 subwateshed in
AGOL and spatially assigned sitespecific treatments. After the watershed meeting
concluded, the steering team distributed treatment maps to participants forreview and
then incorporated any edits.

Recommendations were intended to be voluntary actions achieved through outreach,
education, and technical assistance. The use of regulations or lawwas consideredout of
the scope of the SHaRP process. The following restoration treatment typagere identified
by participants as specific methods to improve watershed conditionMore detailed
guidance documentson stream restoration can be foundthrough CDFWFRGP Guidance
Tools’.

LargeWood

The addition of large wood is a stream restoration strategy support hydrologic and
geomorphic processes that improve spawning and rearing habitatThe California
Department of Fish and WildlifeFish Bulletin184: TheUse of Large Wood in Stream

Habitat Restorationprovides description of large wood projects and guidance onproject
implementation (Flosi et al.2024). The Central California Coast Coho Salmon Recovery
Plandeveloped specific targets for wood loading in stream$NMFS 2012)Targets should
ideally be adjusted and selected based on data from streams with similar channel size and
forest assemblages. Habitat structures are made of logs, whole trees, and/or root wads,

8 https://wildlife.ca.gov/Grants/FRGP/Guidance#58098420tguidance-documents
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that can be added within the active stream channel or ofthannel areas. In small,remote
streams, wood structures can be directly placed in the active channel using methods such
as accelerated recruitment(Carah et al. 2014)This approach works well in remote areas
with limited access, allowing for coverage of long distances of stream. While the asuilt
conditions create some immediate benefit for juvenile salmonid rearing, new habitat is
formed over time with high winter flevs, sorting of graveland the accumulation of new
woody material through natural recruitment.When logs are placed perpendicular to the
flow and span the channel, as shown ifrigure13, they are more likely toaccumulate

natural woody material, creating lowvelocity pools for winter refugia.

Structures are usually naturally anchored using existing stream featuregkor an
unanchored log to remain in a stream and withstand higiflow events, it must be of
sufficient length, relative to the bankfull width, and ample diameter, relative to bankfull
discharge, to stay stabilized in the streambed or streambank(Flossi et al.2024). Some
stabilizing techniques for structure logs include wedging between or bolting to live trees.
rAdditionally, structures can be stabilized by adding boulder ballast, keying logs into
streambanks, or securing logs to piles or posts, however, ttee stabilization techniques
require scour and stability calculations based on the results of hydrologic and hydraulic
analysestyFlosi et al.2024). These larger multilog structures are often designed by
engineers and require heavy equipment to construc

The function of large wood varies acroswatershedsto meet channel processes and fish
habitat needs. Large wood can also be used in offhannel/floodplain enhancement
projects. Both treatments address similar objectives:

Scour new pools, increasethe depth of existing pools, and improve complexity of
cover.

Accumulate sediment and woody debris to raise the bed elevation of incised
channels.

Create hydrologic roughness and engage natural channel processes to increase
channel complexity, habitat heterogeneity, promote bar formation, disperse flow,
and sort gravel.

Increase channel migration, meanders and split channels, and backwaters that
inundate during elevated stream discharge.

Hydrologically reconnect channels with existing floodplains during winter flowso
increase habitat connectivityand provide flow refugia

Accelerate natural recruitment of riparian trees.
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Off-channelHoodplainEnhancement

In the lower, alluvial sections of watersheds, streams grow larger valleys widen,gradients
flatten, and habitats feature multi-threaded channels andexpansivefloodplains. Typically,
with off-channel projects, wood habitat structures are larger and contain more individual
logs or whole trees. Projects can be constructed outside the active channel t@initiate
geomorphic processes and inundate floodplains during high flows. Large wood structures
enhance salmonid habitat by reactivating channel processes aad promoting floodplain
engagement creating features likesecondary channels, alcoves, backwaters, and ponds
that provide refugiaduring high flows Designs oftenincorporate preliminary geomorphic
studies, such asinundation mapping, to identify potential floodplain connections. They
also include plans for wood structures and the excavation of new featuresin higher
gradient reaches small pocket alluvial areas may besuitable for off-channel habitat
improvements.

FishPassagdmprovement

Fish passage improvement treatmentgemove partial or complete barriers for salmonids
during migration. There are also barriers in saline habitats that inhibit salmonid passage.
TheCalifornia Salmonid Stream Habitat Restoration Manual, Volume II, Part IX; Fish
Passage Evaluation at Stream Crossing$lossi et al. 2010)provides guidance onbarrier
evaluation and remediation.This action can benefit migrating adults, summer and winter
rearing juveniles, and smolts Barriersare oftenassociated with human nfrastructure,
including road crossingsand impoundments, or result from landslides, debris, or geology.
Treatments may involve culveror tide gateupgrades, dam removal, and large wood
treatment designs that improve passage at bedrock barriers by raising stream surface
elevation.

RipariarEnhancement

Riparian enhancement restores riparian zones, streamside shading, and large coniferous
trees that arerecruited from senescence, channel avulsion, or landslides. In many places,
historic riparian logging has hindered natural wood recruitment, leading to a shortage of
instream large wood. Treatments may include iparian vegetation assessment and harvest
management to improve natural recruitment processes.

RoadAssessmentimprovement

Road assessments determine the impacts of roadways/rails on a watershed. An
assessment should consider thel Y ¢ T Kk | L Glzethe® the rdhd surface is appropriate
for its intended use, and how the road network interacts with natural hydrologic processes
during runoff events (e.g.sediment, barriers, channel constriction, and access).
Improvements include reducing sediment input or replacing culverts to improve fish
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passage.To prevent longterm impacts on a watershed, decommissioning may be the best
course when roads are no longer needed.

Streamflow Enhancement

Streamflow enhancementis atreatment type that includes a broad rame of techniques
aimed at improvingwater volume, groundwater recharge and water tempematures during
the warm, dry season. This is accomplished bgollaborating with landowners to reduce
water diversion pressureand groundwater pumping conserve water, and improve
streamflow conditions, especially during dry years. Strategies include changing water use
patterns, storage solutions,groundwater recharge,flow augmentation from offchannel
storage, establishingforbearance agreements and addressing unauthorized water
diversions (Rossi et al. 2023)

In recent years projects that increase groundwater infiltration and recharge havebecome
increasingly important for improvingdry season baseflows Direct flow releases from
storage tankshave also emerged as a key strategy support streamflow during low-flow
periods. The Collaborative Water Management repouffers guidance on implementing
these and other approaches toenhancing streamflow and water supply(Alford et al. 2021)

BeaveiDam Analogs

Beaver Dam Analogs (BDAs) ardractures created to mimic the geomorphic processes of
beaver dams.Beaver dam analogsare part of a group of treatments known akw-tech
process-based restoration. California Department of Fishand R 0 1 FiBHrBlilletin 185
provides guidance for use for stream habitat restoration Caisleyet al. 2024). The design
and installation of BDA complexes is a coseffective, non-intrusive method that can
influence hydraulic, geomorphic, and hydrologic processesn low gradient vdleys. Beaver
dam analogscan also be used to increase the probability of successful beaver
translocation by creating immediate deepwater habitat. TheBeaver Restoration
Assessment Tool(BRAT)can be used to further assess beaver as a restoration tool in
specific locations.

HabitatAssessment

Information about specific locations important to salmonids is often limited or outdated,
making assessment a critical first step before proposing restoration treatments. These
assessments may include topographical surveys, large wood evaluations, habitéyping,
LiDAR, and fish surveys. While not technically a restoration treatment, habitat
assessments are essential for supplementing existing data and informing sound

% https://brat.riverscapes.net/
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restoration decisions. On streams with restoration potential based on other attributes, a
habitat assessment can help determine whether to proceed with treatment.

Conservatiorcasement

A conservation easement is a voluntary, legal agreement that permanently limits land use

to protect its conservation values. Also known as a conservation restriction or agreement,

a conservation easementhelpst ¢ nlJNea ¢ | 1T We WGI YGWUI q! kt WHY Ut DI 2¢ c
Theycan be a costeffective tool to protect land, often providing tax benefits for

landowners at a lower cost for land trusts and publi@agencies. In SHaRP, certain areas

were recognized as having important value for the lorgerm protection of salmonids and

their habitat.

N

Figure13. Example of a newly installed large wood treatment, Gulch Seven of the North
Fork Noyo River Tributary ComplexLarge Wood Habitat Enhancement Project, 2022
(photo credit: Scott Monday, California Department of Fish and Wildlife).
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Chapter 5. Ten Mile River
5.1 WatershedOverview

Ten Mile River is a small coastal watershedhamed for its relative distance north of the
Noyo River mouthin the city of Fort BraggFigure14). This rugged, remote basin spans 311
square kilometers (120 square miles) flowing directly to the Pacific Oceanlts elevation
rangesfrom sea level at the estuary to 988 meterg3,241 feet)in the headwaters.Typically,
during the summer and fall, he bar-built estuary periodically forms a sand barrier that
restricts connection with the ocean. In 2012, te estuary was designated a State Marine
Conservation Area under the Marine Life Protection ACGCDFW 2012)
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Figurel4. Overview map ofthe Ten Mile Riverincluding the three HUC 12 subwatersheds
selected for the Mendocino Coast SHaRP watershed planning: North Fork (N.Fen Mile
River, Middle Fork (M.F.) Ten Mile River, and South Fork (S.F.) Ten Mile RikerM.F.Ten
Mile Riverwas divided at the estuary ecotonddashed line) for watershed planning
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Streamflow is unregulated by dams, with only one small impoundment located on the

Little North Fork Ten Mile River. As with most remote watersheds in Mendocino County, the
Ten Mile River has legal water right diversions associated with residences, ranches, and
agricultural practices alongwith undocumented, illegal diversions.

For over a century, nest of the Ten Mile River has been actively used for timber production
Since 2021, Redwood Timber Company has owned and managed approximately 90
percent of the watershed. Ranchlands occupy the coastal marginsyhile smaller

scattered private parcels, including rural residences and ranches are found inthe
northeastern interior. Ten Mile River is mostly undeveloped and managed by cooperative
landowners, both of which arekeyto salmonid recovery.

5.2 Historical and CurrerRestoration

Like many coastal watersheds, past timber harvest practiceshave degradedsalmonid
habitat in the Ten Mile Rivereadingto its listing as impaired due to sediment and
temperature in the late 1990s(US EPA 2000Decades ofeffective forestry management
under forest practice rules,along with extensive road improvements and salmonid habitat
restoration, are gradually helpingto restore the watershed. These actions haveeduced
excessive sediment input, improved fish passage, increased instream habitat complexity
and allowed riparian forests to mature thereby enhancingnatural recruitment. However,
legacy effects of logging remai. Large wood volumes are lownstream, particularly on the
mainstem channels. Landslide deposits persist throughout the watershed,creating
incised, low-gradient valley floors thatstore upslope sediment andare disconnected from
floodplain habitats (Matthews 2000) Post restoration stream assessments have shown
that instream wood volumes remain low compared to norharvested old growth
watersheds, emphasizing the need to revisit previous largevood restoration projects.

In the 1970s and 1980s, instream habitat restoratioim the Ten Mile Rivefocused on
removal of log jams and barriers from the stream channeto improve fish passage(Nielsen
et al. 1991) During thissame period, hatchery supplementation wasalso used to bolster
populations of steelhead, Coho Salmon and Chinook Salmon(Nielsen et al. 1991)
Beginning inthe early 1990s, restorationtechniques shifted to incorporating large wood to
create complex habitat features,enhance fishpassage, and stabilizestream banks. Since
2005, Trout Unlimited (TU)has implemented dozens of projectsin the tributaries of the Ten
Mile River, addingat least 1,638 pieces of large woodand covering nearly68.4 kilometers
(42.5miles) (Trout Unlimited, personal communication)

Startingin 2014, The Nature Conservancy TNC) beganprotecting large properties in the
lower watershedthrough conservation easementsand fee title acquisition. This enabled
large-scale instream habitat enhancement and restoration projectsthrough associated
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leases. The Ten Mile RiveCoho SalmonHabitat Restoration andEnhancement Projectis a
multi-phase, multi-year projectdeveloped by TNGhat focuses on floodplain reconnection
following concepts from the stream evolution model fromCluer and Thorne (2014)This
project enhances winter rearinghabitat for juvenile Coho Salmonin the lower mainstem
and lower South Fork Ten Mile RivéStillwater Sciences 2013a; 2013h)Between 2018 and
2024, four phases of this project were completed including the installation of engineered
large wood structures andthe creation of overtwo hectares (five acres) of off-channel and
side-channel habitat (Figure15). Ths project also included effectiveness and validation
monitoring to determine fish response to restoration(Stillwater Sciences 2023) Future
phases are expected to implement all concept sites identifiedn the project.

Figurel15. South Fork Ten Mil®iverRestoration Project Site SF 1{photo credit: David
Wright, The Nature Conservancy)

5.3 SalmonidPopulations

One of the first attempts to bolster salmon and steelhead populations in the basifeganin
1975 withthe operation of a small hatchery facility by the Salmon Restoration Association
of California. The facility primarily supportedChinook Salmonwhile also supplementing
steelhead andCoho Salmon Chinook Salmonenhancement involvedobtaining eggs from
the Sacramento and TrinityRiver stocksfor on-site incubation, rearing, and release as
yearlings(Nielsen et al. 1991 Bjorkstedt et al. 2005) Hatchery operations ceased in
December 1996.
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By the early 1990s, eme of the first population monitoring surveys were initiatedBoth
juvenile and adult surveys revealed low abundance and sparse distribution @oho
Salmonacross the basin, with steelheadbeing only slightly more prevalent(Nielsen et al.
1991; Maahs 1992;Ambrose &Hines 1998. Low numbers of adultChinook Salmonwere
detected during spawning surveysvhile smolts were captured at an outmigrant trap on the
South ForkTen Mile Rive(Nielsen et al. 1991 Maahs 1992. While these surveys confirmed
the presence of all threesalmonid species in the Ten Mile River, populations appeared to
be in very low abundance.

Since 2008, spawning ground surveys have been conducteshnually in the Ten Mile River
under the California Monitoring Plan (CMP) to assesspopulation status and trends. Coho
Salmonand steelhead populations are low but stable, with no significant trends(McGuire
et al. 2021; SWFSC 2022)n recent years,adult returns of Coho Salmonin the Ten Mile
Riverwere some of the strongestwithin the Central California Coast (CCC)ESU exceeding
National Oceanic and Atmospheric AdministrationNational Marine Fisheries Service
(NOAAFisheries) recovery targetin spawning season2023/24 Figure16). The Ten Mile
Riveralso supports one of the more consistent runs ofchinook Salmonon the Mendocino
Coastwith an averageescapement estimate of 62 fange 0 T 662) from 2008/09to 2023/24
(n=16)

Since 2016,salmon and steelheadhave been more intensively monitored on the South
Fork Ten Mile Riveas part of a study tcevaluate the effectivenessof habitat restoration
(Stillwater Sciences 2023) Thiseffort not only confirmedthat Coho Salmonare using the
newly restored habitat but also provided valuable insights intojuvenile production and
movement. During autmigrant trapping between 2016 and 2022,Coho Salmonsmolt
production estimates ranged from 14,817t 88,203, with outmigration occurring from
March to early June, typically peaking iMay (Stillwater Sciences 2023).
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Figure16. Ten Mile RiverMendocino County, CACoho Salmon(top) and steelhead
(bottom) annual adult escapement estimates from 200809 to 202324 (n = 16).The zero
estimate in 2008/09 was due to limited survey reachebeingsampled. The hree-year
rolling average (3yr avg)and NOAAFisheriesrecovery targetare shown for each species
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5.4 Ranking Summary

TheTen Mile RiveHydrologic Unit Code HUC) 12 subwatersheds received the highest
overall scores duringthe watershed selection process(see Chapter 3. Watershed
Selection). These top rankings were largely attributed to the high scores inBiological
Importance, with all three salmonid species present and distributed throughout thebasin.

Habitat Condition scored slightly better on theSouth ForkTen Mile Rivecompared to the
Middle ForkTen Mile Riveand North ForkTen Mile RivefFigure17). TheSouth ForkTen
Mile Riverand Middle ForkTen Mile Rivehad top scores inOptimism and Potentialdue to
the high percentage of timber ownership and the strong, continued support for salmon
recovery and habitat restoration. The North Forken Mile Rivescored slightly lower in
Optimism and Potentialdue to lower Intrinsic Potential (IP)scores for both Coho Salmon
and Chinook Salmoncompared to the MiddleFork Ten Mile Riveand South ForkTen Mile
River.
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Figurel7. Ranking scores for the three selected Ten Mile River HUC 12 subwatersheds
Scores also broken down by Biological Importance (Bio), Habitat Condition (Hab),
Optimism and Potential Opt), and Integrity and Risk (Int) categories. For comparison, the
average score for all 48 HUC 12 subwatersheds evaluated for the Mendocino Coast is
shown by an open circle. Total available points available for each category are depicted by
a diamond.
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5.5Watershed Meeting

TheSalmonid Habitat Restoration Priorities (SHaRPheeting for the Ten Mile River
watershed occurred on July 27 29, 2021, following methods described irChapter 4.
Watershed Meetings. On the first day, the steering team introduced th&HaRPprocess
along withlife stag-attribute information specific to the Ten MileRiver. A panel of
practitioners presented watershed history, geomorphic processes, restoration, forestry
practices, and salmon response to habitat restoration Thesepresentations provided
participants with context important for attribute rating and identifying restoration

treatments (Table6).

Table6. Presentations during the Ten Mile River SHaRRtershed meeting

Title

Presenter

Ten Mile River Overview

David Wright, Fish Biologist, fie Nature
Conservancy

Hydrogeomorphic Processes in the Ten
Mile River

Lauren Hammack, Principal
Geomorphologist, Prunuske Chatham

Hydrologic Change in the Coast Redwood
Forest

Liz Keppler, Hydrologist, US Forest Service

Overview of Current Fish Habitat
Conditions in the Ten Mile River

Shaun Thompson, Environmental Scientist,
California Department of Fish and Wildlife

Timberland Ownership and Restoration

Emily Lang, Fish Biologist, Lyme Redwood
Forest Company

Non-industrial Forest Management in the
Lower Ten Mile River

Linwood Gill, Forester, UsaRedwood
Forest Company

South Fork Ten Mile RiveZoho Salmon
Restoration Project: Fish Monitoring

Abel Brumo, Fish Biologist, Stillwater
Sciences

Movement, Growth, and Habitat Use of
Coho Salmonin the Ten Mile River

Ellory Loughridge, Fish Biologist, &tific
States Marine Fisheries Commission

Restoration Design and Effectiveness
Monitoring

Lauren Hammack,Principal
Geomorphologist, Prunuske Chathamand
Marjorie Caisley, EngineerCalifornia
Department of Fish and Wildlife
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Highlights from the panelist presentations included:

1 The Ten MileRiveris recovering from significantdegradation caused byintensive
timber harvest, as indicated by the resurgence osalmonid populations and
increased channel complexity.

1 Hydrogeomorphic processes in the watershed should serve as the foundation to
guide restoration. There are three important zones of the watershed: (1) canyons
and headwaters, which form within the bedrock and water, provietg sediment and
wood delivery; (2) alluvial valleys, consisting of sprin¢ed floodplains that provide
sediment storage and transfer, riparian vegetation, and wood jams; and (3) estuary
habitats, which consist of tidal and freshwater wetlands, lagoon condibns, and
fine sediment deposition.

1 Several drivers affect channel functionality in the lower alluvial reaches of the Ten
Mile River,including channel simplification, legacy sediment, insufficient large
wood, and crossings that block large wood.

] NRNDwWs Ragé Wl Ut qYl ¢ qRYUWG!I YTUHqt WRULWq6 IJWG Y
jams to increase shags and using excavation to induce geomorphic changes will
improve habitat quality.

1 Mendocino coastal watersheds are experiencing similar hydrologic patterns to what
was observed in a recent study on Caspar Creekongterm records from Caspar
Creek experimental watershed in Jackson State Demonstration Forest have shown
a significant decline in November precipitation; a onethird decrease in flows during
November and December since the miel980s, accompanied by a oe-month delay
in the watershed's wetup period; and slightly higher spring flows compared to pre
1985 levels.

1 Significant progress has been made in addressingad andfish passage issues on
timberlands, although some legacy impactspersist. Restoration should focus on
areas where salmon are present, particularly in mainstem streamsand maintaining
good forest practices that help retain water and decrease sediment.

1 Improved grazing practices andegrowth ofriparian canopy have yielded noticeable
benefits.

1 Fisheries monitoring has been an integral paxf evaluatingthe effectiveness of the
South Fork Ten Mile River restoration projecPreliminary findings from monitoring
juvenile Coho Salmonhave shown(l)interannual variability in distribution,
highlighting theimportance of lower mainstem habitat during drought years(2)
higheruse of off-channel habitat compared to main channel, and(3) the use of
restored off-channel habitat by Coho Salmonjuveniles from outside the South Fork
Ten Mile River
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After the presentations, participantsrated the impact of attribute s for eachlife stage. On
the second day, participants leveraged their personal knowledge and the results of the
limiting attribute analysis to identify specific restoration treatments in each HUC 12
subwatershed. Thisstep was done collaboratively inArcGIS Online

5.6 Life Stage Attribute Results

Forlife stage-attribute rating and restoration planning, the Middle Forkren MileHUC 12
subwatershed was divided into two planning areas at the estuary ecoton&igurel8,
Figure19). There were twaating scenarios in the Ten MildRiverthat were not used during
subsequent meetings. First,Chinook Salmonwere rated separately fromCoho Salmon
and steelhead sincethey do not typically overwinter as juvenilesinstead rearingin the
estuary during late springand summer of their first yearbefore entering the ocean. The
steering teamalso oversaw two rounds ofrating for each life stageattribute relationship:
(12)under current climate conditions and (2) considering future climate change impacts.

Since results under these scenarios were not substantially different, the steering team
combined all species and removed the climate change scenario in future meetings.ife
stage-attribute rating results are summarized below andshownin Table 7 for Chinook
Salmonand Table8 for Coho Salmonand steelhead

Attributes strongly limiting survival

1 Instream Structural Complexity and Off-Channel Habitat for Chinook Salmonat the
juvenile and smolt life stages, except for in the South Fork Ten Mile River.

1 Instream Structural Complexity and Off-Channel Habitat for Coho Salmonand
steelhead, at the winter juvenile life stage across all planning areas. This was also
true for the summer juvenile life stage in the North ForkenMile Riverand Middle
Fork TenMile River At the smolt stage this was limitingin the North ForkTenMile
River, Middle ForkTenMile River and South ForkTenMile River

Attributes least limiting survival

1 Water Quantity, Barriers, SedimentConditions, RiparianCondition, and Water
Quality were mostly not a concern across watersheds and life stages. However,
under the climate change scenario (results not shown in table)vater Quantity
became more limiting for adults, summer parr, and smolt life stages.
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Table7. Chinook Salmonlife stage-attribute rating for selected Ten Mile RiveHUC 12
subwatersheds for the Mendocino Coast SHaRPNote h &uarykis not a HUC 12 butvas
separated from the Middle Forkfor rating. Lfe stages are EA- Egg/Alevin; S Summer
Juvenile; SM= Smolt; AD=Adult. N/A=Not Applicable. Average scores were binned as

Functioning/not limiting survival (Ot 3.3) green, Moderately Functioning/somewhat limiting
survival (3.471 6.6) yellow, or Not Functioning/strongly limiting survival (6.7 10) red.

HUC 12 Attribute EA SJ SM AD
Estuary Barriers N/A 2.3 2.3 2.5
Estuary Instream Complexity 48 I 5> 5.2
Estuary Off-Channel 4.1 6.1 4.9 3.0
Estuary Riparian 3.0 3.5 2.6 2.7
Estuary Sediment 5.2 3.0 2.3 3.1
Estuary Water Quality 2.2 1.9 2.7 29
Estuary Water Quantity 2.7 2.6 5.1 5.3
North Fork Barriers N/A 2.0 1.8 3.4
North Fork Instream Complexity 4.2 6.7 6.7 4.3
North Fork Off-Channel 3.0 8.8 6.2 1.8
North Fork Riparian 2.0 4.0 2.6 2.6
North Fork Sediment 3.4 3.0 1.8 2.3
North Fork Water Quality 2.6 1.0 1.0 1.8
North Fork Water Quantity 4.4 S 4.4 6.0
Middle Fork Barriers N/A 2.0 2.3 3.0
Middle Fork Instream Complexity 5.2 S_g.m 5.0
Middle Fork Off-Channel 3.0 6.4 3.0
Middle Fork Riparian 3.0 3.4 3.0 2.3
Middle Fork Sediment 3.4 1.8 1.0 2.1
Middle Fork Water Quality 2.3 1.0 1.0 1.6
Middle Fork Water Quantity 4.7 2.5 2.9 4.8
South Fork Barriers N/A 1.7 1.7 2.5
South Fork Instream Complexity 5.2 6.2 6.2 5.7
South Fork Off-Channel 2.7 6.1 4.7 3.3
South Fork Riparian 3.2 3.5 2.5 2.7
South Fork Sediment 3.9 2.7 2.3 2.5
South Fork Water Quality 15 2.1 1.6 1.5
South Fork Water Quantity 3.1 2.9 3.1 4.9
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Table8. Coho Salmonand steelheadlife stage-attribute rating for selected Ten Mile River
cO9UWNZUW 2Hs¢cqll + 6T+ WnVYl W6 WW~WUT YRRUYW9YCt ql
but separated from the Middle Fork for rating purposes. Life stages are EA = Egg/Alevin; SJ

= Summer JuvenileWJ = Winter JuveniléSM = Smolt; AD = Adult. N/A = Not Applicable.

Average scores were binned as Functioning/not limiting survival §03.3) green, Moderately
Functioning/somewhat limiting survival (3.4t 6.6) yellow, or Not Functionimg/strongly

limiting survival (6.7T1 10) red.

HUC 12 Attribute EA SJ wWJ SM AD
Estuary Barriers N/A 19 1.8 14 2.3
Estuary Instream Complexity 4.5 6.3 5.9 5.7
Estuary Off-Channel 3.4 6.5 7.5 5.7 4.4
Estuary Riparian 2.3 3.5 5.3 3.9 3

Estuary Sediment 3.9 1.9 2.8 1.9 3.8
Estuary Water Quality 1.9 3.7 1.8 1.7 1.9
Estuary Water Quantity 2.9 3.6 2.2 3.4 4.2
North Fork Barriers N/A 2.5 3.2 3.8 3.3
North Fork Instream Complexity 5 9.2 8.8 8.6 5.9
North Fork Off-Channel 3.4 7.5 9.4 8.6 3.3
North Fork Riparian 2.6 <& 3.8 3.9 1.8
North Fork Sediment 4.3 1.8 3 1.8 2

North Fork Water Quality 2.6 1.7 1.7 1 1.8
North Fork Water Quantity 4.7 5.3 3.2 6.2 6.4
Middle Fork Barriers N/A 2.3 2.3 1.7 3

Middle Fork Instream Complexity 3.7 8.6 8.1 7.1 5.7
Middle Fork Off-Channel 3.4 8 8.6 7.7 2.3
Middle Fork Riparian 2.6 2.7 2.6 3.3 1.8
Middle Fork Sediment 4.3 1.8 3.4 2.3 3

Middle Fork Water Quality 2 1.6 2.7 2.1 2.1
Middle Fork Water Quantity 4.7 5.3 4.5 6 5.2
South Fork Barriers N/A 2.1 1.8 1.4 2.5
South Fork Instream Complexity 5.2 6 7.6 6.0 5.7
South Fork Off-Channel 3 5.3 8.2 8 3.5
South Fork Riparian 3 2.9 3 3.2 2.3
South Fork Sediment 3.8 3.3 3 2.8 2.5
South Fork Water Quality 1.8 2.1 1.4 1.4 1.9
South Fork Water Quantity 3.2 4.9 3.3 4.0 4
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5.7 Restorationlreatments

Restoration treatments are summarized by typédefined in Chapter4.2 Developing
Restoration Treatments) for the Ten Mile River selected HUC 12 subwatershedsTable9.
Individual treatments are listedand describedin Table10-Table12 and shown
geographicallyin Figure18-Figure21.

In general, the upstream treatment boundaries coincided with the upper extent of medium
steelhead IP. Mostrecommended treatments focused on increasing instream complexity
and off-channel habitat to support rearing juveniles and smolts Large wood was the most
frequently selected treatment type, primarily to be applied in the upper mainstems and
tributaries, as well asto enhance off-channel habitats in the low-gradient mainstems
(Table9, Figure18). Addinglarge wood to meet targetsrefers to those set inthe CCCCoho
Salmon RecoveryPlan (NMFS 2012)Given thatmany sections ofthe Ten Mile Rivehave
alreadyundergonelarge woodtreatments, participants emphasizedthe importance of
considering riparian recruitment whenplanning future instream large wood projects. There
were two road assessmentimprovement treatments recommended along the mainstem
North ForkTen Mile Rive(Table11, Figure20) and South ForkTen Mile Rive(Table12,
Figure21), while the remaining treatments included riparian enhancement andgtreamflow
enhancementin the South ForkTen Mile RivefTable12, Figure21), and habitat
assessments in two tributaries in the NorthFork Ten Mile Rive(Table11, Figure20).

Table9. Restoration treatment summary for the Ten Mile River HUC 12 subwatersheds for
the Mendocino SHaRP. MF¥ Middle Fork Ten Mile River; NFT = North Fork Ten Mile River;
SFT = South Fork Ten Mile River. Includes number of projects (n) and stream kilometers
(km). Treatment types includeLW = Large wood; OC = Qfthannel/floodplain

enhancement; RA = Road assessment/improvement; RE = Riparian enhancement; HA =
Habitat assessment; SE= Streamflow enhancement N/A =Not applicable.

Type LW ocC RA RE HA SE  Total
MFT (km) 375 215 40 3.8 0.0 N/A  66.7
MFT (n) 7 5 1 1 0 0 14
NFT (km) 330 81 266 00 3.1 N/A 708
NFT (n) 8 1 2 0 2 0 13
SFT (km) 26.1 218 104 182 0.0 N/A 765
SFT (n) 4 1 2 2 0 1 10
Total (km) 96.6 514 410 220 3.1 N/A 2140
Total (n) 19 7 5 3 2 1 37
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Table10. Middle Fork Ten Mile River (MFT) HUE€ subwatershed restoration treatmens for the Mendocino SHaRPEach
restoration treatment includes aunique identification code (ID), treatment type (type),general projectlocation and
description, and length in kilometers (km). OC = Offchannel/floodplain enhancement; LW = Large wood; RA = Road
assessment/improvement; FP = Fish passage improvemenHA = Habitat assessment; RE = Riparian enhancemei@ee
Figure18 and Figure19 for maps of treatment locations.

ID Location Type | Details Length (km)
MFTO1| Estuary oC Add epglneered wood habltgt structures tcreo!u_ce predation. _ 245
Investigateberm removalto increase connectivity to the floodplain.
Mainstem from Develop prOJect_s using existing c_or_lceptual desgnby TNC
Conservancyto increase connectivity to floodplain and abandoned
South Fork . . ; )
MFTO02 OC | agricultural lands. Techniques may include excavation and 8.67
upstream to North . . ) .
engineered wood habitat structures. Important rearing location for
Fork -
Chinook Salmon
l\N/Icl)C:ﬁ:eFE?lik from Add engineered wood habitat structures. Wholeree projects
MFTO3 OC | would work well in the most downstream section due to stream 5.41
upstream to Bear :
size.
Haven
Middle Fork from
Bear Haven Add engineered wood habitat structures in conjunction with MFT05
MFTO4 ocC . : 3.78
upstream to Reach was treated in 2012 with large wood.
Horsetail Gulch
Zéi?lag\?éﬁ from Evaluate thenatural or managed recruitment potential and
MFTO5 ubstream to RE | retreatment typein MFTO4. Tree stand condition may provide 3.78
P : harvest opportunities to enhanceinstream wood recruitment.
Horsetail Gulch
Middle Fork from
Horsetail Gulch Add large wood to meetargets. Area upstream of Both Gulch
MFTO6 . LW : 13.02
upstream to barrier confluence would focus on steelhead habitat enhancement.
near Gulch 27
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ID Location Type | Details Length (km)
Investigate habitat conditions to determine iflarge woodis needed
MFTO7| Mill Creek LW | to meet targets. In conjunction with MFT08. Provides habitat 6.10
opportunities in the lower Ten Mile River basin.
Breach berm that confines channel and deepens adjacent field
: using excavation to remove aggradation and allow floodplain
MFT08| Mill Creek oc connection. In conjunction with MFTO7TNC developed designs 1.14
and completed project construction in 2025.
Investigate fish use and habitat condition. If needed, add large
wood to meet targets. Recent culvert upgrade improved fish
MFTO9) Gulich 3 LW passage into Gulch 3. Provides habitat opportunities in thiower 1.88
Ten Mile River basin.
Bear Haven Creek
MET10 mouth upstream to LW Add large wooc_i to meet targets upstream of the 2GPBear Haven 111
South Fork Bear large wood project.
Haven Creek
Add large woodusing accelerated recruitment methods witha
Bear Haven Creek . L .
from South Fork chainsaw due to limited access. Focus on the lowe#.8 kilometers
MFT11 LW | (3miles)as wood levels are sufficient upstreamln 2023 and 2024, 8.79
Bear Haven to : . .
the lower 2 kilometers (1.25 miles) were treated with large wood by
headwaters TU
Add large wood but assess needs firstPrevious assessments
South Fork Bear : :
MFT12 LW | showed high amounts of wood however, this may have been 2.62
Haven Creek . :
transported downstream during high flow events.
Conduct habitat condition assessments. If needed, treat with large
MFET13 Little Bear Haven LW wood to meet targets. Perform in conjunction with a road 3.09

Creek

assessmentin MFT14. Support€Coho Salmonbut exhibits channel

incision within the bedrock, likely caused by road degradation.
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Length (km)

ID Location Type | Details
Road assessment in 2001. Prescriptions are likely outdated for
MET14 Little Bear Haven RA current conditions and may be contributing to incision or 3.99

Creek

sedimentation. Perform concurrently with habitat assessmentin
MFT13.
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Table11. North Fork Ten Mile River (NFT) HU@ subwatershed restoration treatmentsfor the Mendocino SHaRPEach
restoration treatment includes a unique identification code (ID), treatment type (type), general project location and
description, and length in kilometers (km)OC = Offchannel/floodplain enhancement; LW = Large wood; RA = Road
assessment/improvement; FP = Fish passage improvemenHA = Habitat assessment; RE = Riparian enhancemei@ee
Figure18 and Figure20 for maps of treatment locations.

Little North Fork

with road decommissionin NFT05. Good potential for improving
habitat for Coho Salmon

ID Location Type Details Length (km)
Previously treated with21 kilometers (L3 miles) instream large wood
project in 2010 from confluence to Gulch 19. Perform site
North Fork o : .
accessibility and habitat evaluation. Add large wood to meet targets
NFTO1| upstream of LW o . ) 16.85
Cavanough Gulch Channel incised and disconnected from floodplain. More boulders
with narrower floodplain compared to NFT02Beneficial for Chinook
Salmonin North Fork.
Build engineered large wood habitat structures to restore habitat
North Fork mouth forming processes. Channel incised and disconnected from
NFTO2| upstream to OC | floodplain. Site accessibility evaluation needed. Beneficial for 8.06
Cavanough Gulch Chinook Salmondue to their use of the North Fork. In conjunction
with NFT13.
Little North Fork Add Iarg.e. wood to meet targets. .Instreanj wood is currently present,
from mouth and additions could improve habitat forming processes. Hot spot for
NFTO3 LW | Coho Salmonspawning. Engage with private landowners for 5.76
upstream to . )
. treatment strategy inthe upper watershed. Planning should
impoundment . :
incorporate measures to prevent road damage during treatment.
The channel is incised. Investigate habitat to determine wood
NETO4 Buckhorn Creek on LW treatment needsthen implement the project. Integrate treatment 164
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Location

Type

Details

Length (km)

NFTOS5

Buckhorn Creek on
Little North Fork

RA

Evaluate for decommission. Abandoned road runs along the creek
and falls into the river in places. To be carried out in conjunction with
NFTO4.

1.69

NFTO6

McGuire Creek on
Little North Fork

HA

Evaluate to determine restoration needs. Potential for large wood
enhancement.

1.74

NFTO7

Bald Hill Creek

LW

Retreat the2.7-kilometer wood project completed in 2013 to meet
targets. Good amount ofCoho Salmonspawning present.

2.77

NFTO8

Gulch 8

LW

Steep, incised bedrock channel that makes salmonid access
difficult. Roads may be adding sediment. Investigate methods for
adding wood to repair incision, increase coarse sediment, and
improve water storage. Habitat enhancement would provide
important tributary rearing and steelhead spawning habitat in the
upper North Fork.

1.54

NFTO9

Gulch 11

LW

Steep, incised bedrock channel that makes salmonid access
difficult. Roads may be adding sediment. Investigate methods for
adding wood to repair incision, increase coarse sediment, and
improve water storage. Habitat enhancement would provide
important tributary rearing and steelhead spawning habitat in the
upper North Fork.

1.85

NFT10

Gulch 19

LW

Steep, incised bedrock channel that makes salmonid access
difficult. Roads may be adding sediment. Investigate methods for
adding wood to repair incision, increase coarse sediment, and
improve water storage. Habitat enhancement would provide
important tributary rearing and steelhead spawning habitat in the

upper North Fork.

1.64
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Location

Type

Details

Length (km)

NFT11

Patsy Creek

HA

Conduct assessment to determine if large wood levels are sufficient
Very steep in the upper portion of the watershed. Most upstream
Coho Salmontributary in the North Fork.

1.32

NFT12

Gulch 23

LW

Steep, incised bedrock channel that makes salmonid access
difficult. Roads may be adding sediment. Investigate methods for
increasing wood to repair incision, increase coarse sediment, and
improve water storage.Habitat enhancement would provide
important tributary rearing and steelhead spawning habitat itthe
upper North Fork.

0.98

NFT13

North Fork mouth
upstream to
Cavanough Gulch

RA

Assess and determine options for road improvement. Road may be
contributing to incision or sedimentation. In conjunction with NFTO1
and NFTO2.

24.93
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Table12. South Fork Ten Mile RivelSFTHUC 12 subwatershed restoration treatmentsfor the Mendocino SHaRPEach
restoration treatment includes a unique identification code (ID), treatment type (type), general project location and
description, and length in kilometers (km)OC = Offchannel/floodplain enhancement; LW = Large wood; RA = Road
assessment/improvement; FP = Fish passage improvemenHA = Habitat assessment; RE = Riparian enhancemei8E=
Streamflow enhancement SeeFigure18 and Figure21 for maps of treatment locations.

ID Location Type Details Length (km)
Previously treatedwith large wood. Retreat upstream of Campbell
Creek confluence with engineered designs due to proximity to
South Fork mouth houses and roads.In 2023 and 2024, TU retreated 3.5 kilometers
SFTO1| upstream to oC (2.2 miles) with large wood. Some cattle grazing occurs in this 21.84
Redwood Creek reach. In the downstream portion of this reach, ontinue to develop
projects using existing TNC conceptual designs to increase
connectivity to floodplain.
South Fork Add large wood to meet targets. Projects may need an engineered
SFTO02| upstream of LW design, and access is challenging. Scope may be limited by 9.19
Redwood Creek landowner access permission. Steelhead are prevalent.
SFTO3| Lower Smith Creek| LW Investigate habitat and add large wood to meet targets if needed. 9.12
Investigate impacts of water use on streamflow and habitat during
SFTO04| Lower South Fork SE summer period. Determinestreamflow enhancement strategy and point
implement.
Consider decommissioning abandoned roadn the upper half of the
SFTO5| Upper Smith Creek RA watershed. Wood targets most likely have been meind confirmed 4.31
by TNC observationsCoho Salmonconsistently present.
Lower Campbell Previously treated. Add large wood to meet targets his reach also
SFT06 LW : : . 3.54
Creek has good potential for floodplain reconnection through treatment.
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ID Location Type Details Length (km)
Investigate habitat and add large wood to meet targets upstream o}
the 2017 large wood project. Previous habitat assessment results
SFT07) Campbell Creek LW showed good conditions TNC observations confirm high density of 420
wood and Coho Salmon juveniles in 2025
Lower Churchman Previously treatedwith large wood. Investigate habitat to determine
SFTO08 Creek RE wood levels. If targets are met, use forest management and 3.65
accelerated recruitment to maintain wood levels.
Previously treated with large wood in 2017 and 2018 with direct
SET09| Redwood Creek RE falling. Investigate habitat to determine wood Ievels: If targets are 14.52
met, use forest management and accelerated recruitment to
maintain wood levels.
Work with the landowner to improve the road conditions. Road is
South Fork mouth muddy and may create water quality issuesSignificant road
SFT10| upstream to RA y y quatty 9 6.12

Campbell Creek

improvements were made to Smith Ranch Road (mouth to Camp 1]

Ten Mile Rd) in summer 202t help address this recommendation
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[ Ten Mile River subwatershed
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Mile River
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Restoration treatment 656
@ Streamflow enhancement fﬁ
\’:':"\\;z;: Habitat assessment F

N\ Large wood

f\’ Off-channel/floodplain
enhancement

% Riparian enhancement

’\’ Road assessment or
improvement

L Restoration freatment ID

Bedr Haven G

Pacific Ocean

M.F. Ten
Mile River

A

e Kilometers

S.F. Ten
Mile River

Created by: COFW

Cate: 8/18/2025

Data Source: Subwatersheds (USGS watershed
boundary datasst. clipped 1o state shorsline)

restoration frectments (digitized based on
. FOI’T BTGQQ Some freatments need an assessment kefore project implementation. feedback dunng the SHARF meetng, 2022);

See detdils in the SHaRP report freatment table. customized ESRI basermop

Figure18. Restoration treatment map forthe North Fork (N.F.JTen Mile RiverSouth Fork (S.FJen Mile Riverand Middle Fork
(M.F)Ten MileRiverHUC 12 subwatersheds for the Mendocino SHaRPTheM.FTen Mile Rivewas divided into two planning
areas at the estuary ecotone represented by the dashelhe. Treatment breaksdelineate individual treatment extents when
those adjacent were the sametype. SeeTables 10112 for treatment details.
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Figure19. Restoration treatmentmap for the Middle Fork(M.F.)Ten Mile RiveHUC 12 subwatershedfor the Mendocino
SHaRP TheM.F. Ten Mile Rivewas divided into two planning areas at the estuary ecotone, represented by the dashed line.
Treatment breaks delineate individual treatment extents when those adjacent were the same typBeeTable 10 for treatment
details.
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